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-> j tl ,Uj « , il",<tl I juk JjLuJ p^jjjoJI 6j0^iu> 

ii_iIaJI 5j!j^JI j_Lal jjj o'-^' £ ^y-^>^l ^jj^H 

I—LA < ^» ^ 1 1 ( j_ u jjj .CjLi_j_>JI ijr A 4j1j^JI 3jl>.jj 

w j la II it<-r itl CjLjj-laJ (j_a i-dJj £ IjJ La Ltiajl J l | 
. fLtxa^llj ^ i^j-Uj r I ' taVl ^a-£J Lx-a i4^!jutlj 
4-j-j-IaJ I CjLk-jVI OcjL^ i^-^Jj^S ojsj ( _ ;r i>.j 
<_ . j j in" ( _ ;r 3 sLLlJI (_Lal^c jjj sLjj/IjJ Lu/Lu/I 
<_p=>ll £>Lc. (j-Slj-Ia ' ei <^ 3 (j i ' <j^- '<_P=>U 
d 1 j i II (J_alj_c (jl 4_jJL«JI 4jjJajJI OuL^j 
. 4_l3 ^c^tHJIj Lil-LL^dJ <Gj_uIj_} (jSLa-i La ijr A 1_AJl>.j 
V (j-lJI (0-J->JI £ LjJ-jI (j-a (j j' a 4-ulj^JI (_Lal jjlII Lai 

. >LJLa VI L^j^jj L^Lj^j (jSLaj 

(j_a ^ j <^>lj 5j la * 11 lj_j^>.| Cjj-jJlj JLj9j 

4(_3j-t-£5 ^^-^i -1 d - ^ (1)-° ^-' J V L^J"^ ^- t ^ 3 l ^1 
(J^LflJ ^Llj jjt Lajlj ii_3j_i^5 cLuljJ (_Lal (j-a 
cLuljjJI (_La^aj<JI j-j3Lj (jl La£ . SjljaJlj £ LLuJI (j-tj 
1 ^ gl tfpjSl jjt£. (j£La_U (j-a J • LUsj^-o-a Lalo* Ci i int 
i_i_Laitj jl (_^j3 ( _ ;r Lc J-«-«j (jl c-jjj/LlU C^SaJI (^ 
(_p3lj_a^/l Ij-JJ^ iiJ-I j j ' ' " ^JtH^ ^P^-C- J* 

IjL^i L-tlaJ I ^JLaj £-a L&jl uu tl -il-ijj <LLa^JLl 
4_ljLijJI (jlslj—a^/l (-J -Lc tLiiaJiJI ^\ (.g-ijj ^Jl2HJI 

^jjjjiSjUJI 
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( _p3lj_al_i 3_jLj^5^^_I p_&j_j-C (j_o j-j^I Q^jJajjjj fS-g-iLi j j ~itt ' 

p_AJ_Ldj 4_il_t-a^U j^^jjLLII jJa-SeJ p_Aj1jul (jl Li^ t ( _p3j-$U 4-u-mXI 4_to_j_J1 
.aj-a] ^Lsr c\~ i ii j (jl (J-J-3 cL>.^Lc J ^ i uj Oijjaj Ij^-J-a (_p3j_U (jr-ij-V i"~t (^yi 
(jlajjLLl! j taj. SjLj_l j j i" 1 1 4_u!jJ CjLa^Lc O"^ ^JJ^ 3 .' " '-'J 

^^palj—aLj jJLjjlJ! ^j^* * 5_iL-al i^j"^**^-^ mill (^palj-aL) 4_)Li-a^U 

4_ljIjjJ! 5 j la * II j_ljLj I cajl t_iLjSLI! JjLuj t(jj i .I Li SiLUsVLij 

L&j-uG^ tcLu-ul j i ullj 4-jcLai>-Vlj i ii II «L>-j^/l t_yuu 3jLjJu>JI tUolaJI 

(jjiL-Lv^/ (^jjlJI al j U ji jjL^all JLulI call <j-u!jJiJ! 

■j ^. ~ ^- 1 1 ^jjlJ! i^jLill (jlr SjbJijJI jj-o^/l I jut JjlIj 

. Lu-uLuj/J L 'I i Ijnlr I Jijj 4jIj^JI joJLc JJ-iJ . (j-aliJ, ! j_lC J 

Jl3 Lxjj Sjuljlil! 4 j n it^M ojut (jr^Lc laJI (_>^-»J w aL La t_iLjSJ! IjLA 

j j •*■**< i i i a JUjj>.i j^H^jJ! JjjjLt-aU m i J)j or Lufc ^Jj?E_i_ol (jl ^^j-x-ujj 



rjlj. <J*{y> Jjij 1 iSjj uk J^c |_gV jJaiJI I k OAoJ'gaJI 600JS 

<j-a allall I juoL*. LJCs 3-aii (jlj i5_iLSJLi plMI 

I + "m La_i3 *Lj I (jr^- d ^* * " i— sljJal (j-u (jjLilI! 

jJLa . J!j-il! I jut (jit JL>J! (jSLj i_jLSL1! Ijl^j 
Geneticist SjIjj («JLc ^"^ i aj £jj nX\ ! jut L" jl>.| 

4_lj!jjJ! Sjj "i I I l_3j_ix_a Jlj^jIj^ jj>.VI tfLjl La_Lu 

-^J-J u?' <^JLi& (jSLj joJj . Genetic revolution 
1 a 9 . (J_a_*J! tj-* ^ * La^ 4-L^a-Lai&jq 

^_J_t-£sl (jj-^>* L&J-jL*_u_] £j-H_a_jJ d 36 ■ LaJI ^Ll ^3 

-j^i-T 3e ui I r ^j-j.^fLj-1 ijlr ^lj->*inn 

IjUA (jLs j 1 Lalj. bj . l_La «Li^ jq_aL_u La j-u_o_l 

La 4-jJj)J i ii a £-*2JJ i LL>. ijJ^**( i"i a <J-aX. ^-A » ) LiSLl 1 

. (_gjl i n'llL l_La (_L*^ (jr^- ^iJ-^^ 
LjLcLuu (j-a (JSL! (jLilLaV! (jj i C ^JULJ LjIj 
1 j^o-j-u ) S> i"i 1 L ' <j I J ^a_> a . 1 JUt I u JUuLu 

Noel Gunther jJliajj. Jj_ojj i Susan Allison . .ntl 

Jjjj—a-l La_$_*_uLo_>Jj ^LljJI Jj-j-SjJI 1 a AJUlll 

j V U Marianne Harsanyi ^gl j i . hjL& (jLjLa 
J_lHJJ 3_LjJaJI JjVjJI ^ L^jIjI (>a <d 

^^i^. 4laLiJI I j*l Q-lLlI! j "I jljj (_gj)a^. I jSj i^ljaJ! 
I a ~ijuj I i ii t, ijj^J jjjLlI! iQaaj/jj JVj i nU 
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. ^yajjl 4_o*. 1 L^aJ, 1 4-ije-LtJa jUl 1 ^ jj_ujJlI La ^_ul.j i ^_daJ 1 LtTuJ Lj-^j Lu^o ^jj 
L_lj J_cL_o£ ,£l ' ^** r ' - A Cj^LiLLa p ^* a Lujj>. t (j-o Liaj t ^SLUiJ ^jt -i^-ij 

i ( j_u^L^ (J-ojJLlSj iQ^ILuiA _}jL^_Jj i j^e_La£^ Jl^I^j t j jJLiLfuJ (jl^JjLj 4 JjLfuJaJ 

ojjijjvj (Oijjj-u (JSLiLoj i ^SLJ l£j-j_Lu_u ji_u_ujLoj 4Cjj-j_u (J_ul i i ^ r LJ llLj-sj 

. ^jLsJLjj 

- ' Laj La >i t L 1 «L*j>.1^-aj ^-ila (JjjJo ^Lt!u Jl^jv (j-* ^J-^ 1 -*- 1 ^ C.«-L<a-t-u 



4£jLSijs JJ^J djl jJLi 2jjUtl SjLulII V.iO"" ' 

I jl^.! j VI oJLjj/ I jl b L$jl£ jJljj }La 
jij^*_a ui^j-La njLSLLI I jut ^ JjtiJLi jjjij 

La_j|j ti AjoI] a Ltajtl I 4_u_uLt_u_>J! ijr U3j-a ^llLo 

(jl I i I l"l J (jy^ (J-uLlV jLtajjl SjLKJS. (^yjt 

3^]=L>.-Genetic screening-^ Ijj (_gj>a 
(jL>.^ uofl 3_}Ll*J1 (j-O-ij^i-U ^^Jl tjLj ' ea^ * 

Prenatal SjVjJ! J j q J_al j-j- 1 1 oljl 
,ji-i-><-ILj . Uj-wt t JjLvoJ! (Jj^lS screening 

(^palj—a^/ Cjlj-iH/J-o Jm_i jj^j ^oJ (_£J-11 

Down's (jjl-i S_aj^l_j_o J_J_a (^IjjJ! jjj_<iu_!! 

S-jJjJLLI 3j1_c L^_j-Lc (j-Lia-j (j-jJI) syndrome 



MjjJI c.L-i-q-U ^IjjJ! Tay-Sachs (q h -^L-u) mjL" t_p3j-a jl Mongolism) 

jLiSLJuVI Sj jjtt <j-a 3600 J£ <jjs JLsJj (^l^s- 3 J ■ ■ aa-ll "jaj-vVI p^-L&J 
(_La->JI * LSI (jr-iTiill (jl ^^Ac • p-&j-ax. (j-a 4jljIjJI j^alj (_Ll3 p fll" aqa 

. (J-i-Aj-ui-jLj J J Tttl ijr L^ CjI_Lij>JI 3j JuLJ jjjuua JL>. JL>.lj t ljL>. VI ^Jt La 

(_£>i-l CjljLpi.1 L$-i3 (_£j-><-! lS>*"' J-aL«-a ri mi" mXI ^j-ll-J-a 3-C jAJ*-a (_£a->«JJ 

aLlSJI p j ;< i < (_gjJI JjulII ^_j-iJ 3 1 1 nitLi p^3ljljJa jU=3l ^Ir (j^LJI jlc! i h" 

. LgJjLu p j t (jr^' d 1 » LaVlj iSLpJI p$Jal<-uV d j i ii itLij i(jLai ( _ ;r 3 4j 
3jLl«JI aJu^a .CjljLpi-VI CjLujsJI 4ic i a La ^Lu/I ^Ir i_dJj J^j 
^>oL>£-aVI VI c I I jl 

. ^3 1 I j j i" 1 1 pj?e_La 
^jIJl-jJj iJJL_LA ^LlLa :«Lcj)j-j3 d)Ljl£L>. I a uiSIjj ^Li_t-£i]1 w ' ga ^* j La_Luj 
^V J-Ij I nflia J£j 'Oj'-^ 3-aj^Llaj (jLL^ia ^ ii uu i ntl (j-a ( _ ;r l£.VI (JjjLtaJLl 
U-S tflj-jl (2>-J Jl-lJ^JI Jo-ij ^-^/a-j-LaVl (_LjI i ii II — X a *lj^>-l '"' ''"'"j 
I j ■>■ tl (jl I a it J » i nl jJLS i p j i i tlj 4j%^JI I i gale Iji-i JlSj iOLLjjuj^M 
(jljj>.V1 ^jL>.j(jJ1 Lat . I a^x> jj-a «LlLc (jLta-L^aJa ^Lxilj-u-o-^J-flls ^l-^Lols 
(jl tix_o~ SjVaJI (_Ll3 La ^j^~»' a «lj^>-l |>lAju I^i"' JL3j 1 1 j_u£ jJli^s I I i j' a 
J_«_i J ir-Ti pj L$j| (_gl i L&j-aX. (j-a (j-G^ljJIj 4 i ii a UJI juLu pJ J^UJI f "VI 
( _ ;r Jk I a-^ijU-lj C^jL^j . jLJu J-J-Ij t_iL>>jl j LajJ Luajjij jl£VI (j-tJI (^1 

(jjij^-Jll ^_UsjJIj i_ujJLi (j^il i ii3- VI 1 1 jj^** i- 1 1 1* lX£j . 1 1 j l (^LiJI (_LilaJI 

. 4_La 

(Tay-Sach) (jjui-Lu/ (_gLj (_p=>j_L j_iHjc3 (jl ^ i i h (jl^ (_LaL>. 3lj_al =Lajj 

jlS L^j>-jij (jl (jLjjl mi* i .iVI plcj • L^J jjl>J.I jLujII j i<i-sj pJ I (j & t j 

(jLSLal (j I mii Sj_j^>. I a it j i j Ltaqje j 4j|j jJil ( _ ;r 3 JJlxj 4jL^3| 

.SJjLoJI sLuIjjJI cLii^aJI aJJt (j£. Lbtj 4jLsj (_Ll3 d , ^. -» a 

(iH 3 c? -1 ^ - *"^ w ^ a ' -**' ' " ^ CH^J LlojI_A 3lj-al JllJL^tluj 

4i>i 4-4Jc_4_^JI ^laxmaj ^ i ui 1 1 l_3j_»_Lo 4jjV^ Ju£ i ll i^XI (J^laJI 4_LiL>. 4_il^ij (*) 

^jMjj 3jL£. i<" Syndrome 4_aj^ll*i 5 »Kj .^_iL^^I Od-^' cP 3 ^ 1 ^-^^j t° Jj 1 1, 1 

.(l^pXI] 



\;0"" ' 



( _ ;r 3 (.g-ljj lX2 (_paj_a i^^aglll i -il i a£ VI ( _ ;t £.Jlj i -il i a£ VI ( _ ;r 3 J-J-a^a- 

cLiiaVI (jja 3" i ii L&j-jO-I J-aL^ I flg (_f Jba (_yic-J ■ Jl Mitl (_yJJ i a S 1 1 4jVL>. 
1 La se 1 (j_u_aVL_l L_Aj-^>. i J^>-I 1 'J (jl (jr^- * ' "A 3JL>J1 (jl 

(JLa- T L>.1 (jlj 4«1_lj1jj d K i"i a ijr fljll1 » >1 , VI q\j i^LilaVI ^Vj-A 

(jl Lfl-il^ (jlj i-jj-cul (j-a cLt-aj»3 jI-4jLU 4jr 5 (jj i n cL) I j 1 1 A U T 3_)l_t-al 

4jlj-uLL!I jjj J-lS ,j-a ^Vl tfjlgJj . ,_£jj>.i 3j_a C-^a-u (jl (_Ll2 <j-\JJ-a J^-^ 

Sj-Laj>. jjt Jjt <_3jj<j (jl JLJJJ (j-^J itfj-aX. (j-a 
^- fl J 1 .!^ LH 3 ^* I o j * rt (J^J-JI (j?- 1 ^-*- 3 C/^JJ (jLjJ^ '"'**' ' "VI Lh^^^J 

3JLoL>. (jjSu jl i .1 h 3 Lis (_£l jjLa sQJL>. JiLa iHemophilia 

(j-cl i-LaJI ^j?l"tLi I 1 j II alal I 1 -r h (jl jL>-j(jJI Jj^S J-2-3 'LLLcj i(_p3j_aU 

<_ i j in _i LijiLu! dJLtjj 1 J j j 7* H t*-^-ol (j^ La-&*Lul 'j - ^^ *' ^ • Ijj^j 

( j_aliiJ1 j j 4jr 5 C^Jb La_AJL>. I ' (jN L^gJ ^ n^i 1 J^£[_Aj . cLjJjLc Ja j< La 
L^jI i *1 mi £J^Iu jV 3l_L$_a SLLaJI eJJb j ' aj La J_Lcj . I A j 1^ (j-o j -"-^ 
1 LiLlSjjIjL^J I (j-a (j- 1 '-*^ L&LlI (jl l-3^-*3 L^jV LuljJ Ljj>3 I i a sc '*» (_£j_><J 

j-nj (jl -1 j aj V (jl jJI jJIj • I jut L&jJIj sQj! jjSj (jl (j^Lx-i V LgjLa ^LlILij 

(j-ajjj 4 L^Lsl_aj>. ijr i_i_LJ 3Jl_jJ^ 1 ^ 1 A t ta * « Vlj La La_Aj . d K Mill i>JLA 

.sLrtiiaL) 3jLJu 3lj_al «Li£ ^1 1 au ■ ■■ jLjlS^ 
^yjJI 4 j 1 iiL-uVI CjUIjj>-VI (jjiAil SjLlkJI tfjuk jjr^ cjj-^-^J-^' O^H^iS 
*l jj>-I (j^«j (^jJI cuLLiaJI (jj^sj^j Vjl -(j^ljij i£)>2 o^ 1 * 1 ^ l5 I lt^ 

i ( _ ;r 4j/^ : tlaVI JjLtaJI (jjs 4_Lj£. j\ c *-'^ W Ct^J ' ^ ."''*^ > ^^ 

4_Li£. i_J U*.* (Jjjs-i 4jjIjJ v2jljl_Qi.l i5j^<J UjLa (Jjjs-VI v2jI jLjjlII Lol 
jq-^JjI— La ^,JI ^IjjVI c_ufcj_) . jJL>JI jjjs I JL>. Sj j< i a ^^-Li^. i(J^jJI (j_a 
( ^^c 1 a CjIjLlo-VI CjIj i'hI (_pajjijIL3 ijjjjtll ^Si CjLujlII ^j^~' C[ '^-yj 

cjI_Ll>JI jjI ^I'i'mi ill (jSLx-i ^LlILij iCjLLl«JI ojla cjI_Ll>JI «l*ILu La ^jj 

(_gjl i""i 1 11VI ja^J ^J-^J SjLulII ( _ ;r UajJLl Ji^aJ LajLLcj .CjLLlkJI L^j^>>j (_^lll 

■ jl "i-'wVI jjLu 

(j-a j_lTl^JI ui II J ; uA,\ >LlV CjIjI u-wVI ' a uiSij jl (jSLo-U (j-aj 

^1 0^-^' I ij- a '^ :> ^' ^L^-a^l j if J rTi h ^jui-^JL ■ ta -"j q ^ m a ^Ij^ tj^ :, >- a ^U'^J (^*) 



IS 



i 'i a i _ ;P xbjJ t 1 i h uuSLi Ju3j tA^Iu-U JL>*1 jUj 

(0^3 . 4-ll 1 i i U tfj-^J 4 j nut l-i L>-j^- LrSj-a (j^>-|jj p$ 1 1 1 n't ) Qii> 

j^>.jJ1 Li5^3 ^ 1 p g 1 ' gaJ (jJjJI JjVl JaLjJI (JjjLJI p la * I 4-j-uiJJIj 

p_^_j I lLLI j * <1_lj>. j_Jj_lj_J1 Sj^ilJI ^ J_S3 «L>.j 1 (J£^ fjja 4-L(^a j j ( 4_u11i 

. CjI_Ljj*JJ 4j^_j_>J1 j\j-uj^\ ^_cj>.jJLa 
£JL_A JUlj p_£_j_Lc ^-j-Lfa Jg , ijr ju3jJLl w ^**' Je j ^IjJlJI (J_a3 SjLjjlJI (jlijj 

L-a Q^La Llaj-uj 1 ^ p_Aj1jj3 IjjJtlb (j| 4-jjLt-**uTLt-u VI Cj L_uJ_>J i 
. a ^-La L^JL) (jl Lalj 1-iJ^t-a J^bj-C La £.Lu 1^3j-t-aIL) (jl Lai p_£jL£LaL]j 

j-LiJ>. 1 j 1 j ) ^jl Lalj ' p g * j LeaJ (_^<-Il £ Lulu VI 1 j-i-LjeTu £)I Lai p_£jL£LaLj 

.p-^JLiUl jl p_A SLtrtU fibjijLlitJ (^jJI 
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£y$£. j la ill d 1^ ( u] jj_a «L>. j_) La <Jji 

JjLtaJ! (jL^ »lj i . d K uiXI 4jjSj La j I JSLtJ! 

(jLa " . tlaJI (_psj_a jl Jj^sLail i_jL$IU! jl i(jLUj_<jJI 
. Lij^-i2j 4 ' ■• d ) a ^ La-il _} ^J_Iaj J 1 * u 1 1 

.£ Lil liU» 
5 Cxi! tiU 12*. 

. (j-UjLl J-UJLJ _}jL?E_4_i (j_OjJ ^-Aj * cLjia^J cLc^L) 
I . ■ La tl J_Lb (jjJI J|j ui II jJb 1 JLA «S Lit (iU» 

. £juk p ^**' * g I cLrt_u_t^ 1jJli_r»oLi ^jj>.|jJ,| 
^ysjjLLi l-4-Lu La ^aJe-<aj (JK^? ^ * lj)UL-«S Lil 1j)Lt» 

JL^cJ j»Ls jjs i_JaJI joJLc (j^/ Vjl ja^a Jljj-u 



(f Lc- ^JrO O""'-'- 1 ' SjL^sI ifljjj: Mjlrf 
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» )L$Ii]V1 (j^o* Ljj^LU (j- 0 *l jCLlI ij^palj-aVI jj_a CjLLa (jl ^1 ^4-Jlj i«Gljj (_paj-4-l 

JIJ-ij/ i^HI (jj_2J! L&j!j_<j/i (j-c l_iJ Q-j jl3 n_g^jjJ! 

-' 1 1 a 1 1 JS"! uj aj 4jjJI ^LoHjIj (jLLaj-eoJI-^jVI 5^ mi" iU j^palj-a^M ^j^/ ijr j_uLt_ul 
U I c L^-il i ( a" w j la II fft^AJI j i a3 i Lul j •^■^ (jjjLJI l^Uulol! L^jl^ jJljj 
L-i-LaJ I j I * "u (jV *j La 3. 4J (J!j-<-u I ■ aJ? . «4_lIjLc (_palj_ai» L$jl Joill 

. «Lc^j9j Jm_i «L>.^Lc (j-° ijr^j' L^J"^ Cjj JL>.« i _ ;7 j9^3>> (jl ^Jt ^ i t liuJ^JI 

I .1 (j! ^ i. .ji.itl jjjcj (j! LuSLai «uV . j_uSLII iji>-i «S Ljf liLt» 

^Ja 2 * (jy^H <LijjjJaJl p I ***M (jl (j_a Lu SL oJ JL9 dJUj (jLs La (_paj^_i * iLt*aj Li_L*_a 

4laj->>Jtl jJajJ! ■ t— 5 ' t_xi>>j p 1 1~ i j i(_pajJi! i. 1 1 1 uj ill Jl>.^/I 4 1 1 ill i ii L$J 

(j-o <-L! I Ii jl £_o-l)I I ^1 ^Lijej (_gjJI jjt (j-a ' La j l a ^ J i_Sjj<-1J i«LLuJI ( _ ;r 3 

. cLj-JaJ I ui t, I 

. 4 j i 'r-ij-a l_JaJI LJ L^aJLS Cr^' CjLiL>.VI (jSLj (0-1 1 1 Jo- Vd>^ ' (jr^-J 
La-a liJ-il 4_aajjj>. lLLLiLi^sI JlS dJ-iLi ' . 'J.'^tl ^J-^z! LaJiJuLa 

jja (_gl) ll-Jaj « LtaJI ji 3^^jj^>JI- ( _ ;r J>.jLiJI J-aLnJI JJLaJ 4jLa (j-i-jjj 
lLLLc ■ La 3 (0_LSLlj V 4_S_lL>JI _a^3 .(_psj_«JJ Laj ^"i i u a « Jji (_Lt^*J 
0-Jjj>.| cH^' CjLjjL^s.'^I £-a iillIL>. 3^-^' a Jj"J?~ f '^ilj-ILi 
( _ ;r 3 jjLCjj Ljj_uSLj -S^J-J ^ I <n a jLpi.1 ' ^ LaJ_i£.j . i f l~K i"i a J^a- 

l.-i T a i ii ^jZJI 3 j i ,iL-uVl J_aljjJI L2j^J IjjJoo JJjcj V Ij^j 4jLs j»jjl 
ij_aVl I JU^a ^ sQjLusi (^jJI Jj^l J-a-u o' ChA'j^' Sj a »" i u t 

.j^paj-LI JL>.l^oJ Ja-23 ^JL^_i ^Jt La_j|j 

A j JalXI (jjj iSuJIj (_^ujii»JI CjI j i i ntl «LuLa .«SLj| I jLi» Jl JjjJI 5jL>-I 

1 <iA t n jj>.V1 w 5 1 1 l-a-i^ i j-LLi ( _^L^sjIoVI jl>.( 4_il_t-£5l jjJI ^jt I i a I »" 

\) " '""^ ij7^ t * L ^ LA 0^ (j-a£Ll j-*_oJI I J_A i I J ...At cQj_J| (_3^j-LaJ fiLuaj-JLJ (Q-Cj 
.cuLLi^JI VI Lla Jj^ JSLI 5uii.ljJI 

<_ i i V i4ajjJLl jjLu Lajl J ijr^ * l«JJl L&JLs-J J-aJLJ V CjLuj>JIj 

l_Uaj„a (jl 4_i_LLa_a ^ d ) a * J^Jj V L^jt La^ i La JLUa 4-oiLa-a 4*1 Lea ■ La 9 

i _ ;r A Lajl^ w 2 lj 3jL>.lj 4j^L»_a tjJLLA La_llj i«Qjj-Ua » «j ' a * ^jt jj-* 3 Jl) V La 

LaJ_Lc CjJLao (jlajJlLl SjLeaVI (jl '.(^^J «Gl jj (_paj_a JSLI 4-mixlLl I j i < 
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jj LaJlJ^. i_al J fl" ( .il £_a 4Ji_lJ! ,j-a ^jl J-aLc ^ 1 J 

. L«_a 4jIj^JIj 45j-lJI 

£j_C i ^. ulSLj CjIjI pa. 1 (jl LuSLai 4j| Liiajl a* a JJLuJ 

Iji-jJ-so JJl^s_i q\ LuSLaV i « (_p=>j-L Li 4jLca^M (_Ll3» *^'j_>J' (J-a!^J(J! ^J^J 

I J J «J JJ u^>- J i 'i a (j-a jj JLajj jjs! jJI ( _ ;r 3 43j JL>. £_L«-l (jlj i La 
^_aj*_i pi ^Jsaj i * pj ijr Io*j . j^?e_flj (^^Jl fiU^sL>J1 4_u_j_J1 pLal ^jlI! 

j^pajJtllL^-j^palj-a^l p^* Ij XU JL9 o*"*"^ d - ^ ^»J1 a * * jj_a cllaL^ 4_)Laj>. Lu_aj2_)i 
0 JLA ijr 3 (jy^* -CjIjI j i nil sol ^0Jfc^-pL£La ^i L$_La V SjLua j-i^LutJ ^liLa 

I LgxB pi L^iS-aj oLujsJLa -j^jI! j! juVI Sj-us <. , , Li!) La LijLa 5JUJI 

jjjj p-aj i Kw'ij lj-ai CxJe i ir-ij JL3 (jialj-a^M JL>.1_1 "LlLi^^l 4_uLSLal pi ^1 
LJLc j^-j-U p "'"'^ o' ' , ' " m ^ '<j a pSLa. p-aj • (j*beJ 4jLa Ij^J-a 

J-a! j_«JI (j-aj • *Lfl_<iuJ! d_i^5j_3 (j_a J_jj_jij iSjjLa J^i £^-C ^1 La 

liboa. L^aLi^l pj ^ylll SjjlII! ajjt j£->X\ p^j-V uuJI (j-Ij cr^l 3jiL^JI 

.CjLuj>JI L^jojo j!j-<-uVI 3«!j^ (j^s LuSLaJ (jjJIj 

The Rise of Prophecy ^nmmJI fcS^ 

«l * j j_a_u tf±2e-ua (Jj£ J-A LaLi!! jl (jiajjjtJI ^LtajV! JjA!! 
j_j^_J1 i flLaxIa iJ jJLc. 4JlILi 4_j_aj»_i j_a_u J-Aj iCjl_t-ajj ijr iLaJ cU^ols ^-Lu CjLu 
w i a seJ V JJi£. LJLtajJj (jLjjjJI Q^s-^La!l i ■ La i I piajjVI 

p-^ j 1 ->JL1 pLSLi-aJI ^Jqjl! ijr i_uLt_ut *!jLC J-Aj .j^t-JI ijr 5 5^ uu rtl jj^>J1 p-a 

4J p j «l » U Lal_A Uj^>- <ji>r!-^-^ ^ 1 1 ii ilLi LaLill (J^3 4_o~ J*C uuj 
I j_a> jJLS ,j_a ! j ^ ^ dJLLfli pi (ji^. . 5LoI jJlII 43 JjLs j ^1 . nj . nU cLajJa 
i— i ii I j a J-Aj i^LlLa q ajj A I " j . J^LJ,| j_Ll3 La jj i ^jjs lJ ^>. (JaA)! 
Cr^ uiX I <2>C p-fliL^ij pLl i4Kl «LcLiji pL^ '(j-yJ ^ I ' a a j ( _ ;rJ flj^cl 

j ill Ijut t_jLijj/l (j-Sj! 4jI (j^Lc iJj-oJI I J-A L^-ja J-a_b (jjJI JjJL>JI 
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d < n i ntl Jjljj ( _ ;r 3 <_ix.mll uj 0 J (j-"LjJI 1900 j»Lc Jaise-ij 

a I . UC j_ , , „|_La JU>- jjL^ (jlj Jj-— 'I I j-A (jl i— U j i i nil j_a (jlr l_l_J! Jj^J 
.O-usLujJI jj-a I ' 4_iLla_i jj>.V1 ^j^* ill ( jjjI_(J1 ( _^Jajt_J 

a * 1 j— C 4£__ujJ! (J^ol>« £-a i^Lc jj_a J- 1 ^)-^ J j (jj— ^ * **- t d> c ' 5j-&Llo 
d IjU ^tita "/j jJLl jo-Aj'- 2 ' '(*-*! 3^ 'J^* - OJ^-^i jo-AJLus!>ij 

j__a Q^Jaj »" i n_t j<u jLujiJIj jljjJ! (j-a (jjSLjIij . cLjJLiJ! Sj^IjJI jj j uJI 

^"hjjU ^1 3L^_i jjjiaju (tt^jLa SLrtS QajJaj-aj La Jjxjj .^jaiej ( _ ;T lc. ^a-JI 
.j^JloJI jj!j_±3 J-$— " J^=J (jl (jrlj 'iff U i"i I «L__>i Qaj- j i-QJj 

ij-jjpl (j-*^- j! <J— .1 (jJI a jut <_ . i n m jls j>LJ! <_>-—*-] fjs$ 

. (j-^-lLCJI a I la * 1 1 jL^lsV j-La^Ll!! jj-U 4^j" mi a 4_j£.Laj>- 3JjLe-a -!>3^>-J (^JJ 
1 4^.1 1 mi a i J^\j£.\ (j_a I ■ *--_' I QajLtJ IjjL^ Luj ( _ ;r 3 ( _^r\JLl LjJ I i nil jl 

jj-U^JJ d i n a"*- LiLo. I J i aj 3j_&Lt_!l ijJUfc (j-a c J ' J y 0"° O^J • t 1 ^' 

L$jK i ii jj »l aUtl (_>^-»J 3jjj_>JI ^1 ;_L_>J CjI j ij i n n -»J1 Jjljl (jr^J 

j<s_$J 4 i i ii ilLl LujJ1j_<j/ ijlu^ Lx-'jj iCjI j-ILl aJJt p j~ l£[ ui 1 I ^Laj-Al (jj- 5 
( _ ;r i J|jj(_m 3jjj^>J! j^3oji3 .4j^sL>. sLuutl Cjlj djalr 4j^5j^ Cr" 1 ^ 
Ji^ Jjsl ^j(JI i>JUk i^^yjj/LiII se-LaJ I L^lj-I i3j_LiiII L-AJijI J-aj ' LjJ ^-^1 
^jLajijj Jjjj-clj L^J^J*^ (j-a L^3lj-JL3 iSj-uiUXI ^ glu L^aie-u) i".t^A^ 
I ^Ll3 La^ iQaia-jj SljJiJI q\£ q\ Lxjsj i ^ i ea a 3t * 1 1 (^iaLU! V! L^la I ^llbej j«J 
Jl^j • ijr Jj^1 ^s^jLo* c_tjJLj_ui ijr II ^jjjiaju l_j_uJij-i_o ^jl'C i n (jl^ ijr^* t L t x a ^ 

(jjJia_«-J ^o-^-iLa LJLLajl LuLil ^Lax. (jVI ja^la (jjjitlj 
L»_aj*_a 3j-jj^>J1 i n I mi it Jl^£ dJJ!i <L?c_ujj .^Q^jL>.J)j jLlo*! JlJ^, 4_lL>JL! 
. I J_jj_3 Ij-jLj 4 1 j j ILi jJiLxjj i Lj£ljJL>JI Jjil I j j i a i Ll2j LU^>- 

. g| jl ir->^M I i aje uij L^jl aJLi - U A" i oJlj La el Laj i n^JI CjLa^LajUJl 
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Jl^jlaj Marcello Siniscalco jSLIL^j j m . u jjlj , njLa Jila Lo.Li jjLa I jSL&j 

3_j1uj/ ijj . 4jj mm II SjIj^JI («1«J Lp. }Lula t IjtjjU (&£LxlJI 

.(_jl3j_«iJ 4_u!j^J! JoLxj^/I j-jjjJ 3jjj^>J! ^1 Q^jlSJlIj aj^iCj jSLJL^C 
LjJLjj^_ui £jLi- d a 1 " *» a <l j 1 1f JuiLta tiJLLa OuL^C 4 unu c^SoJI (^^J 
. Haemolytice anemia . ^ ' ^4£j_u^iSjUI Lui_jVl jjb o^j-* 6aJ 

J'^" jlj i4jj_ajj| 5_lcjVI Ji-b JjtAJLi j a: fllJI ^ *Ij_«j>JI j»jJ! Lj^Ls. 

(jl ^1 i^jJj Lx-« ^jLicJLI L_jLa (j^lLilSLII ^1 *j -»■ a* 1 1 L^LiJI 

mJ-SjJ j» jJI (j! JLai (jLa JjJLa^s J^- 0 -*-" iSj-v I j)lj . LaJ> bl se-LtaJI J^JJJ 

.Jjij JL3 ( _pajjU ^La IjLjJLifu jLajJI q\£ I il Lai i^ai^aJLi jj» ^1 

jjjl»o 1 956 ^Lc jls <til (^i^. i3j_u£ i— iL ( ..I <Lj j i ..^"ill LuijU^Uj 

dll j ( _ ;r 3 j£K j i"i i\ n If (j-a <lcj_a^a O ilf I jjii i I j * a ^^jljoJI £j^JI 



I jut J'C uijj .G-6- PD j— i l-Lcv jij j-utj CjLL. "j'a -6-jjj^j_L>- jo-ij-ij j-A £ *^j*j 

^lloj ^jt ijr II (j^J> d ' ga 2 * tjL^ 4_t_L»_a CjLijLi_j^ jj^ 3 ' ^ G-6- PD 

I J_lj (_gjJI (_LaL«JI ^Jt G-6- PD fO-ij-il a S ' (jl (j-l^. (J Jj Lxj» i ' La 5^ 

JL-U3J i uJ ^jojJI ( _ ;r 3 La ^LaLc tiJLut (jl (j^s Jj i«Gl ju (_p3j.ll CjljL>.l 
iSl i » U 4_u3J_Li!l jjt Q^SLj ^IjjJI (_LaL«JLa . ljut jsjjj^l a 2 ■ -ij^-J 

. <J j ■ i I * — ' clj_4J>JI ^jjl l_j^L>- mi ^ ^c_o I i (ij i^l ^jjj (*) 

CjJLjelJ (jS!j L^j) i-.^i-gj LtJjLu JL^ cbijl j »i i^sll '"'N C I gull icj^u jjl-4J>. CjL^jjjVI ( I *) 
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'"■-» LtaJI JlSj . LujJ>j_iji J-JJJ (^ (jj^II CjLLjJ! Jl>. I jjfc LaLil! (J^3j 

j i ,i<"ill La-u^La .ol Li-m^jJI JjiJI Ij^J 3 m i nil 3)01 nil i— il 1 1 ii? 

I u=lJ IjilS pj <G-6-PD 

^LilJI * ) ^^>- (jj 5 ifti ***' ' ) I^ojL^ jl) ■ La rt ' d_L^aj ji Ljj Lis Li] 1 (J^S (jal^Li 

' a-ui£[ jj .(_p3jJkl (jj_ajLSj !jjl£La i_dJj Iji^. p-& (j-a Lai . (cjLi!! Sj_aj (j-a 
^JLLa (j^i-jji.! j^p- (_g jJI Jl JjJI J^- pj ,_p3jJi.!j JjjIIIj puj-i 1 ^! <j-u 4Ja^L*J! 
S 4_Lo ujlj^aV! ji (Jj^I! J£i (2>c «lcLj! jjjij^c. liu^ ( _ ;p ^j I '-j-Aj 'ox?- 3 

. j i n"l J-Sj) .(_psj_a_LI La J fl" i n a (jL£ 4 mill (jjj j^C. liLj3 (jl JJ-JJJ 
(jjjj-C. Li-j-3 ."ill a (jl dllj i4jLj-lI! ( _ ;r 3 4ila ( _ ;r 3 Jj-ill IjUk (Jjjj^£.LLl3 

LUI 

. «G_}jLLa_a \^$. JlJJ 4^,Lu1 JL>. I Jj-La ^3 0Jl>.j ^-Aj (JjjLJI rt JJ j -1 

j-^ 6' o^J-^ • J>ail J-2^- <-3j-La (jJJ J-^j t^ 1 *- Ljj^a O^J-^^t^ lij-^J 

. S *'* jJ^Sj j j j i >■ II 4^jj| I jSLfcJ . 4jLjJJI (_^i>- 4jJjjs J^" 1 -!! 
p-ljjlj j i ii's'II Luijj^/I <j-U d I ■ ^tl i_al uij^I (j-a (jUsLc (j-a Jjsl J-*-lJ 

j^' uilj SjlaL>- ^Js Amo Motulsky yUt^j ^jji ,j£_aj LaLill G-6- PD 

^LaJLJI ^1 i ill . G-6- PD p-ij-i! a 5 * jl -io^J Q ! ^-^ jl U3»l (iLfujI (j_a 
UJ a ' 3~ ' (j- 0 3Jajij IjJJLaj (jV g| Ij i iijJI ja^jjj j i r-i I jLpi.VI I Jl#j 

i J_j_uil 3l ^ j i r-i ? puj_iVI i-j-iL^. (jl (_gl J^j" i ii U j-;^. <j-°J O^J - *^ 

.^jj CjI j CjJLaj Jl^ (_pDjJ,l (jl (_jJJ SjLi/l ^3 

^ i ii a Jar (jLuVI Ijjj Siniscalco j^L!L^ j j ij i » ^1 (j'n . ..IL^a (_,< i »j 
(jl i i ii j ij»aJ ^- JL 7 1 (jjjjljiil (j'jJLW 1 Ji-La . LujJj-i-u J_ui^LiJ 

Cj! jLj^. (_y£j I 1 1 * a (jr^ oLujl!I (jljjjiejj ij^iL-a^! CjLus (j^s ^ jJ! CjLU^. 
(j1_Usj-«Ji! JLjJljo jjJ'^l-J (*JJ -J- 0 ^' ft3^ ^Li^>- (jt^J (jjijIjlII 

(_Lua-a ^LljI LaLoIl (J^-fl-l cLi_u_a^La (_^l Ij i i > **m (j?^* p-Aj-)JL=»o p_ij j La se 1 1 
pus-J La^ 4-jj j i ,i <" II Lj-ajj^l vZjVLi. £jj3j dilj j . jLfcJ^I 

. (0 ^a>LUI 

5_j^Lj p ^ * iG-6- PD (Q-i^ -1 - ^ * o - * tJj- 1 ^-*- 1 Aj^ lJL^-* ^-jL-* 



cjL_l£j-js Jljju>. Jj-jj-La * ' ^j? <Jj <J^3 ^LLl * < ■ ■ ■■"»-^ 

<ilt Lai jLgli i ..I (<s-A (jjjjiSLi! (jV! <GLa-(Jx2S . ,.\ \ < j i Till 

.jj_UaJ! ja^J i. 1 1 1 n"t JlS CjL£j_U lilt t I^jJ -r"n (jl 

(jL£L^ ' i La 1 1 ^cjJLc JL>.1 J i i"i I 1 jj-* 4_u! J_i <JL£Llul LijIj i_dl_LA 

. I i eaj| (jlaj-LLi cULilal 4jL^>I JLalo.! (jjs J^>j L$J^ mlu (jjjj^al! Jl>.| 

i_La_$_Ll1 1 J-$J £_Ua1 ^ILa ^ i n-»o _}j^?tjO (j-*^ JLiJlj>J1 iJ? j1j^J1 ^j_lL1! £j\ j_ 3 -Lc 

Sj_<I/LjJL! cjLk-U-U ( _ ;r j&-<t_Ljljj cjLa^Lc ^ jua- " i uj Lx-ijj i^L*J! j j i"itl (j-o 

(_gjJ! J « a II j j Till dJJj j»ljLitl<j/! (j^-al G-6- PD (O-ij-iJ < J ■ a a '_' 
d-a JLj- " i nl ijj^' tUlj-ll (j-o tfJ-fli Oul£j iLaLill (J^3 (j-o /a^J CjJl*j 

.(_£jj>.t j^palj-ai cLul£Lal_) jj Till I ' ea i] 

jjLLaj-ij/ CjVL>. (j-a 'LjJLc CjVjjlaj ■ LajJ io i4j^sL>. jj^jJLtJjjV! JLl^. ij_«j>.VI 
JjuJ! j_Lo (^laljujj (A) gj-U! (j-o L^a J 2lj'^'a (^lll SijJ.! j . JiLsJI 

L^J Slj_al i— al » i*r-i I d i ii n->. J-Lp <U-m i_i j»jJ! i La I x5 1 Lalj ^"n .il j^l 

JU>-I ^j-J -llj-Sl tiJI—Lflij . t_i^L>J! o JJt I i a-J I ( _ ;r LaL»jjj lij^*" ' j*- 3 4-L<j^i3 
(j^s (.^Lc' 3 j i ii i; Pepsinogen 1(1) j '< i .i 1 1 (jumll ^ »i i^igtl j<ujj^l jo^oj 
in o *v ^ 1 m null cUjjtXI «Ln.j-SJLj 3_)Lt-£5^LJ I'al.i j*. , ,.l jil^l jQ-Aj 4^a-Aj-LC 
^U-aj^IlI! SI ' ga a - I -LUI ^ n in i A^LgaAiJ (j-uLit 4_aJj . ^ej_Aj-;i£. L_sL»_Ua t 

SjL^sMJ i<ij-«Iu (o^iLa (j-Ui- ,jjs I ^jL^ ! j! >VJj*j ialpha-1- antitrypsin 
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' ajlll j^paj-a 4jr II (J_t-aLdJJ * )L$jJlj iSj^ ' ^'^ (1)-* ^IJ^JI cLilHjt_a (^palj-aL) 

j^palj-^a^L] ■ la <"j" Lol_4-l 4_dJHjE_a «Lc ^-<^Je-a t_dl_LA (jl jJljjj i Ij-l^LLlVlj Ljj^LUj 
1 1 \ ~u j (j^Lc (j^l i— ilaJI j&Ll3 . <Lj^aje-uJI aI uaAjlj ( _ ;r <j/^JI i_jLu£VL^ tdjISttl 
<Lc^_*3J?e_a (J_jJL>u JjjjJa 4 ( _^a1j-a^! 4_lL9^Jlj J_»_uJLl (J_«LjIu aLLs-I ^LJujI 

. J ji3 JSLl 2-^sLiJI 5Lu!j>)! LuLaMjJI 

liLa . 4IjLa ( _ ;r a (jjjlj>!l Jj '"H L^^^; o' o^-*- 1 cH - " < —'Lm*-^J 

i>l _9_j T <ji-L>. i_gl 4jLa <Lc^j (_)_La La ( _p3j_aj Jj Till (jSLol 

-(_p2jJ.Li 3 ?U"U 3-a}L«JI ^ Lbtj-jjjtlll ^umW > ^-j 1 " 11 Lai ji^L-J 

,j_o £_«-j_>J,Ij 3j_<-u^/lj J liUII ,j-a J£ o' (J^ 3 02 't"*W (jSLxJJ 

( _ ;r 3 I Jl>- 3-oLa 'LLuJI (_Lol OuL^ Ltj . 4j.sVjj (_£ j-!l ( _ ;r «j->J! jj-UaJI 

4_j^_La Ljj-a (j^ 15! iii ) (j-a (j^-<S-U (J"° ^-jLa (_pa1j-o^1 ^* 1 Jl)1jL>.l 

. LoJuLo ^<sjtj-J J->«JJ (jLUj_<jJI jl <Lj i miHl I (jlslj.aiL! Lai J^" i J j^l (jjJjSLjJ 
Jju (_^3jJLl j_uj/ j U-» . j i u 1 1 4jr Lc l_Ua_)l JLcL_uJ JL9 Cjl_a^L*J1 ^j^* 1 (jl (J_) 
i^_^J CjJl^cj Li I i (_p3jJl! I J-$J (jj. 1 ^ i^aJLI ^ j i aj lii-pe-i i4j S-il-i^j'iM 

( _ ;r Lc I ^jgj i r~i"i_i (jl (j-a jojtjLJalj jojt p(j'<^ <u 'j-^JJ 
.(jlslj—o^/l (_paj-iJ 4 i i ii r T Li (JjtAJLl '"■ S-2j>i i JL3 CjVLjZo-V! tfJLA (jl 

Laj ui^ (_gj_>>j SjLalli! cjLjVjJ! ( _ ;r a (^Ijj (jt^^- 0 j-"^' o^' j^J 

Cj I j I <~ -^l J-K-flJLj i."i 1 I JL^ j^ljJLl ijJLA i4_ujla (_psljjs^/ Sjjj^ 

Lxjj-^Jj^Ja i^-i ? i_t V jlS «bl (j^Lc i4jj^£jJI jjj Jljj ^ lSj-^' 

4_lL>J,! SjLlkJJ <L>- jjj (jl Jj^ (_g^/ (jSlx-i ( _ ;r i>.-4jijLaJ! j uuJI CjIj i i nil J!>Li. 

(^JL-0 (j-C (^jJVI <■ i t nL>JLj 1 r-j . ^ Ij-Jj-^j (j7 21±JlB iA^ ^-^^ c ^-'- a JL>. JjJ 
(j_a 4_Li£, » LtaC j (j_a (J_al_>JI a^/I (jSLiIu (^ylo^J i(_p3lj-a^l (j_a _}J_*J <Lsl JL^L*_ul 
jl (j-0 i ntl (jjs (_gLi i -il i i ■■ (_LiIaJI (jL£ I jl Li i La "*» jjjijJ L^JLtla. 

(J_) i(jV1 (jj-^>* Laj_)JL=»o (jSLai (jy^II A_ulj^JI (^palj-a^/l (j_a (j-ULj-mll 
(j£L<iIu (^ylo^j i4_tSLx-4 ^-t-ai ui m (j_a I j *^ i ^^ILjl cLjjjJaJI l_Uaj| 

^-b^H^ >^jeJJ (_paj-»Iu Jl^ L^JL^c J_) jj-* 4_lC 1 } «lj_u_i_uj_a 
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Ljtju 1jl£Laj .(J_<jju lJijSj (jlaj-U jjfc Lo p ^ ^ 3jJ_J1 £_uaj_o ijr 5 U-UoiS 
.(Jj_i_uJ1 (j-i.uJfc.Lj 3Jl_jj>J1 A-*- ,^\\ ^JLc i la h 1 se » j ^juujjJj 

The Gene Hunters $mL* 
t J J i<i ni— II 2 j L^a q-a Lj^i^ ^-4^- J^Lj i Walter Flemming <i\'* j^-Ilj 

5j La !l ^j^j-j>.T pLq-Lc J_t-£5j La ^jLcj-toij .i_La_j_>JL^ 4_tz_j_Aj i Lsj La 3- 

Sj^lU 3jUI tfjut ^j^. iW. Waldeyer jjjJIj . j jjfcj ijojtjLs-I jilalj . I j i 

.3j^UI ^| , n-vVI | i Chromosomes ciiLajijj_ojij£LJ! ^u-u! 
SJiljjJ! CjLijf^lj jojtl (j-o JL>.!j 4 Laj .... II iijjjtiJ! lLIIj i.'ni i'i^ JLSj 

Lg-m-fl-1 oI_Llj>J!j .j^s-VLj LtJLs-i i_3jJa Jqjjjj (^jJI CjI_Ll>JI (j- 3 ^i^ 3 

, d t ■ ^" , ,. t cLLj^J " ^£ L<1^ ^ I 'l*>J 1 jjy-^ Li ^J^E-4-U ^ j- 3 * 0 

' iuJj (_gjJI lLj -i III j D.N.A. ! .(j . j ji i_5jij-iJ! o-"^' <_>^aL>. 

D. 1 . . ^ ( __)iiAL>. ^J'C mi jJLuj . ! JL>. p Laj * rt da^j 4_jJL>J1 ijr 3 CjI_Lij>J! 4_i 
JLa_ol (j_o !jU>.!j J*C i"i_t J-Aj ^Li 4jJjJ jJJj (jt^J^J («i-<-u 4jl^ N.A 

Ja-Li uj c_J iDouble Helix ^jjjJ.! i_J^i!l jJt tiiujijJ! j«i«JI CjLo^III 

jus-I ^j-i I— LlSLol jJ (j-S>-Ij . mi tl ij^tt (<s-^-j-o ^ ' ' ^j-^j-^' i_J^i!!j 

[(O^-^^lllJ-D. N. A I . j . J jjjj ^J-jLjuVI j lolijJLI ^Ijj-'ii.il jl i^'^VI ^ I 1 (2*) 
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d 4 LuiLuiJ i n a 1 ^jLilj^ls ^jLLujLv ^jLLaLc.} ciJl * ^fl < gj 5 ***' U 

L^ia ^L>.jjJI Lai .jJh La 

(j^£Li jjt ^yJt-iJu La A^jjua i j r a 4_jJ_>J1 i j ! ^-<ila CjLvj jJ! L^Lqaj ^^ItJ I 4jj-fl_tIuJ1 

iCjl_Luj)j-i ^jJI 3jt2jt_a 4_lLjjlj CjL>.j jJl L^Lj_r*o Cj La j-U-t 1 «L«j>.jj fCuj 
fiLajJojj c_<_j£jj (j_uL_ui j^jJI (J)-l3 J-J1 cAO^?^^ <— i^isaJI (jyJb <— _) l_Lujj_J 1 £JLAj 

l . «1 t^ac if Ij aLkutllj ^LSjjJI (J^jjlII Jj_iiifc3 ijy ^ ^_AL_ulJ CjLLujj-aJI 

p i .|-*JI «;1jJ>. t J-itJ>0 {Jj^h <lljL^J1 CJ^I uajVI 4 *S l mi £ Lfujl jC_&L_uJ Ll^ 

. Jij-dj_a ^J-O- (— £iJ t 4j Lo (j-* « ) >^- 1 Ls ^ Lc «L>. ^_i_u_>J 1 

^LSLli jitlu <2jLuj>J1 oJJb J-4^ej m£Jl!I D.N.A 1 .(j . _} ^^a-aL^. ^jf (jr l£. 
. 5^ iLuJ I 3.} La 4ilt^ (j^^Li O-i^t-i d uijflJ (jj^. Lj^La-aj LilLaj VjJL»_a 

(jJj^i-ll (jr^- ^zljrl ^° ^1 n i n*^ (J_aL£L!1 cUjlaj (^a-oLr^JI jJj 

IjJL^ VI J i V 2lLoLlI1 lJlH 4jU1 tj! ^ji^- . ((-Ji^ajj ^Ij^l 2Cu_ u )j^11 

Uj-j>. ^Ls ^_l_Ljj>J1 i^L Lot . Sj-SjIlU 3_l1l>J1 3jU1 jj-* ^j^^ 

oj-a jj^u i L^oAj 5_u_uL_uVl Sj-l^UI idloLtJI oLLt^JJ 

CjI_Lu^j-lI1 ^Lljl jj-* c ^^-^ ,^ ^^ tl>^*^ t ~- t rJ- :t - 1 i ^^J* d ^j^T^ Cj^LjJjlj ^_a ^jj^i 
! J_A sLj*_l1jj s *-^rh L " ^JL)-^ 5 <J-° 1:1 ^ ^" *- ^ Cj Lt-ajeTj I ( _ ;r 3 I j i ■■ a I CjLajj_i^/!j 

e-tj^j-j (_L? » I LjJ 3-aj^U! 5_uljjJI CjLajUU ^Ir 3_lLs- (^jiaoj 

. jjjjLjj-SLljJ! ^-tJ^ i ii ]^\ ^-H-u 4_lL>. CjL>.Llo*1 LaLa_i ' ajgiej ^LiLa 
(jlajJLl qjijS-j Cj Laj jj-a JJ-^-J I (.^-^ £ ^!-'i- : ?^' SjLtl (_^Ll (jLa l_u i n II I J-^Jj 
iCjI_Lj_>JI J j i i"i ~ *J_i jl i—SLajV CjljLi/l j J i a (J-*^ d"^ LS' '(<uJi-uJI 
^ILaj CjLLujj-jJI Jl>.1 ^LuL) CjI_Lj_>JI JL>-1 (jy^-a ila ujali * JJL^tlu IjLij 
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4_o_Jaj (jr^ <— alj-'J'Vlj ^-i^ J-"^ <Laj}UI 4-aJa.LU SjLU 4-ui£j . till j (j£, i—kSjjj 
3_oj^UI SjLU ^Jl^S L^jjLjcj (J; I i aj3 (iujaj jjSLI! (j-a ( _ ;r fl> p i ii ->JI 4jJL>. 
«Lj_Lj_>J1 a uj II cL_j_*i^ (j] »1 aUII jJlSjj i Lg-mij cllaLnJl CjI_Lj_>J1 (jjjS^iJ 

.^LaLnJI CjI_Lj_>J1 ctLaj^j.^ 4_j_a^ I a * ' a 4jl_a ijr 11^>. ^JLu pSL^tllJ 
£UiLiLa I o j 'IN Ljla j^LaJu L^J 4-a-la-iJ, I SjLtlj 4laL«JI CjI_uj>JIj 

|" j a 4-j_La_«JI oJ_fl> 4_«_LjJa Qj"**" 'J dti 1 -^' »l ala.ll Lai .4-4-iJlS Sj^ji 4_LjJ-I. 
. 3J^j?e_a 4jj31 I |i k> ^jj > * -» A". * ^jjjJ! 4_ulj^aJl jLiVI »1 air jj_a 3_iLLa_i 

(jiajsLiJ! ( _ ;r a!jjl! i_utljJ! 1865 j»Lc (j1->JI • a • (j-a Jjl (jL^j 
^jls 4_LjJlII Jj-^-j (jlsj^al i^jJ! ^3 iGregory Mendel JjUjj 

j»Lc James Watson (jj ■ ■■ Lalj (j » a j>j Francis Crick liijj-^ ^nj i .i tj.3 

3_ljIjLi 3_Laj^>. Jjl I taJaj. I i j''|' a '^J D.N.A I j J (j-a-aLa. S-^J-j ' ^53 
*j a ui it i x 1 I 1 Lg-mAj cLbjltl jlj-ij »l a U II ^Ls J-2.3 (jVI Lai . cLbjLoU 

(j-Co*Lsj <(j-o* 4^tlij (_£J-1I (j-Gjij-JI 4_ukLa (j£. & & '""^ t -^)- (2 - a L)'*- 3 * 

.cjLajjjjsjj£LII (-;r l£. <j-^>- tf '- :L = e -y lS^' ij"^' d)^ 

(J_a_aLj (jj-^II «LajjJaJ1 4jr I| j-uljj CjULs-iI »1 o U II JL^tj d uiaJ c^aJl (jy^J 
<_u.aj j_a> ' a-iqiSLll (j^Luij (_gjJI (_£jL^jGJl ' _i i a * 1 La .4_Ujj>JI 4_yJiJ.I L$j 

cjL_Lj_>JI (ji VI 3 j < .iLt-u^M S_ljIjjJI j|j S II 5Jal . _t .jLiJl 

^j-La-C p j la u d ta i "lj_' dJJj (_Lt-flJ V L^-Lu Li^lS (J^LoIu LaJLl^. CjLLu^^jJIj 
t^jlo^l i < n^M dJLLtluJ 4£Lll a 3_)jLLaILa CjIjLiLI jj^i^. jj-* d I * aj l_4-llj j-*IoLj_a 
Jjij VI ^ i eajj V (jplj-laj (jj^i-VLi J i ajj Lg-L« J^J i(_^L>JI sLSJLA L^-Lo JSLI 
jjjJI (jj a u<SLj ja^-ils p^jlal i'i^" i nL lUtl ^j-2j jlj -3^-" <-^^s-J 
3 ' S « 1 1 2 bj La II 3 1 1 ill i .itl (jjjLJuSjj iSLpJI (j^j- ^ f3^z! lS 1 -^' 

i n (ji t_£t_j£j 4(^1-^ ^i-t-« (^1 (j^->»-II 3JL_uj fiL*5JN.jIl] 3_aj^JI CjLlLijlII jj-a 
^ «UJj«JI ji-l . Ltai. Ijl i ii a jitjl LlJj 3lnilintl oJLai Jla ^ jJJiVl 

i fiLujJLl ^ljj>.i i_LajjJj ct^^ CjIjLiLVIj j^_ajJI *j a dJLs ^ i a * dt^JI 
.4_ulj^JI CjLo^LkJI n i iij LtC (jj a u<SLj p-^-iLa dllj 3^^-" Cr^J 
(j^ljjsVl JSLIa ' 2 taj ■ SjjJaj 3_u|j^J| CjLa>L«JI «ljj (^lll SjjiaJjl j 
Cj I j I i " I «lj^>.lj (J_olj_«JI tfj_fl> 4_lO>Lo 4£jjuz LuSLoi IjLa i4_uljj (_Lal^c 
I a ' j~ ■ ■■ " OJ-^i-J i^j-II (jjaae-uJl (j^. I a uiSJl (j-a (jSLalu LuLfl Lg-lic 
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iSj-iloLua cLSjj-Lsj LaLLo* (j_« LJ"^" (J^ jrh!- 4 - 1 (j - * 4 t*-5~* ifi ^L53"^ «L*_u J_L$J1 
. <LlL*_LU Lui-u^/L] (j^sLjJI (jrt-»JI Jj^- J*-^; < J *C a I Jl3 (j^-o-LJ! o' >"_3 
1 JLA ^1 JLa-" ( u\ (j-« (j^-^- 1 tj' cJi^ 3 (3dL>^ Lj-*^-*' tJl) ^ C"^" 

J j ' ■■ II (j_a cGLa 2 Ij J ' u-i CjLuj>J! j_Lix-i (_^>- J-Jajjju V US' ! jlj 

4_u-£sL>J1 ^^j-A cLulj^JI 5_a^L*Jlj3 . (^yjlj^JI j J nil 1 JufcJ . L^J Lst-LLc j-u_4_l 

L. 1 1 1 11 11 (j-A Lg-m-fl-1 2-a^L*J! OuLC ^"Jj • t — 1 ^r^jO^" J^-l M^^- j' A$^"J 
G-6-PD (<ujjl ^j^"' 1 (jl-3 <_P-*^J .(jlslj-a^l Jo-V L^l JL^Lj/^U jji/LII 

(jjiCj jjj S-ulj^J! 2-a}L«JI (j I (^Ic . ibj-^uSOjl Lui-u}L! <_s! Jlg-L-uV! i. i w 11 jjk 
(jlslj-a^/! Jljs.^/ I ir-i^fl <_ 1 j 1 11 ILi LSjjj LloLujI ■ La ~>j" 4ILaV I 1 aj I 

^ul (_£j^>.i 4_o^ic J>3^-J (jlr SjjSl Ajllm 3JVj) Jjj 4Jl3^L!! Jj^-J (j! 
I JUt (j_a CjI—i-I-i 11 n v]l ' * "."CI 1 s_JJ jj JiuiSj . Jjj I j'a! ."."XI ^£u 

(jjjLtj LaLill (J^s (Ji?l jjlj q^jIs^xj o^ 1 -^' («^j-utAj| LujJ)j_<j/ (jllv < 11 (jl (jj-2JI 

V (jljJVI ( _ ;r JULl 4-uljjJI d j ii-iLi»JI (j! (j^Lc . (jljJ^I (jr^c 4jjLj 5jj i taJ 
( _ 3 _«_«J <_ i j i n II (jrU>J! (jl (jh-jj (jl i.'i J Laj ■ 4jj j 1 nC'itl Luijj^/lj L^J (jl_Ju 
^a-ajj 1 . 1 i intl (jrt_>J1 j1^?e_j 3j-*_uLui JL>.1^1lj Lj_L)J)j-i_o ^jlC < n JLlC ^jl^JVI 

jjj .J-ljj. ^Lljj. L*j!j) cijjLaj jLSj Lla 1 1 j"j Ijj (jlj iG-6-PD jo-ij-ij 
(jLSLI Jl-«-j gial mmCI j<uj j«J j i nC'itl Luijj^L! ^^IjjJ! (jjiLu^/l (jl LlUajja 

. Lj_ujj-i_u (jlC t ,i (j_a (_paj-*ill .j< a. i j~ . .. 1 1 JUJLrelll 
4_LaL»J! CjLuj>JI (j^ (j^J- (J^ • j J till ^LiiA-cLuljjJI CjLa^L»JI I (JSLii 

.j-uiHa JL>.lj (jrU^j-l ^Lljl (jj^Lc JlC,L_uj 
UUkJU LLaxuu 

( _ ;r j3j . 4_LJ-xl I (_Lal ^J(J LlLlS J>Jjj (^^ L*j_uG ^j-^jC (jj^jiSLjj I j . ^.I 
t__^t_JI (Jjj-Ls (j^, mil (j\j>J1 j-u_4-i (j-« (j^-t- \ -o T u 
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(i)jsa, 



olij JlSj .(jlslj-a^/l (j-o CjLH CjLa^LnJ! (jjs CjLLa JjJLjo j<u Jijsj 

jl 5_3j_»^5 4_u!jJ (jlslj-ol Lgjl 5>J^ Luslj-al (_LaL*j ijjO 3 i—Aal\ 4J^a 

(jialj-aiU 4xjJLaJ! 5j lalll C^j-iIj .aJJt Lgjjiaj 1 £j>.Ijj <_cLaJI 4-t^a diijLi 
(_p3j_«JJ cCuJL>JI Zj lalll j»! jjsi Otjlu CjIJjj '*L^u jl c ^'jJ d 1 1 a * ' " ^->LjL<££ 

. 4_u1j^J1j 4_u_j_J1 «LLa1^£. j^psj-a <JSL1 - 
. jii^ I jl SjjIjJ 3-a^Lc (^IjJ J-aLc J£J JU>-I jjj - 

. 1 *j • * ^ j I g * ■**'" j^)^-^- 1 ^ J-*^ .3-*-^' 

Luljj LUaj-a Jjlj (jL^ (PKU) ^j^ILi^ (J-jJuAJI (J^JJ ( _p3j-^a (jLs tiUjJ JlLi^j 
^oSLxjJI (jSLxj 4j| <_2jijjlJi! (jVI Lai ( _ T lS-«-ll i M-^-'tl (_ , j | uj L9j_i^5 

4 j i ii I ILl L_ILuu&lj £ L5^jJI Jt!-^ J"^ 'LH-«-a «!jLi-> (jiaJj-l! 4jJL*jj 

LtJaj-a L_uL_ut Jm_i tl)L^ < tlall (__psj-a ^jUs ^jj>.^1 4_o*Ll11 •L^J-^ ^^4^ 

La J^" 1. 1 a J£ (jL^ I jl 4j| SioJLjJ! oLu/lj jJt (jjs Jl>. j JL3 4j! ^^lc . Lu-U 
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( j_a 1 al l | ..1 vaSI jjjjI—lII ^j^* 1 (jLs Jail j^psj-^-i 4_il_t-£5^U La 4JLjjJaj 
jl U ~w I jaii 4-Cja>- Qa^j-Lijtj (_p3jJi! «QajsjL2j» (jjjJIj . pjij-LC 

j» Jjlj j! i LtajJ I abJaJI J^I i_u i h i till j I J.'^ 1 '*'_' (jr* 3 " C ^- L i^^ 
L>! .Ja,; ,Mb ^ 0 * d rt Cj! jJLl ^jj-A 3l_J^>. «Li_ujl_4^3J 4_ual_Jj»J1 cLi_ujLx-« 

JSJj . ( _ 7 j t u j-Jlj (O^J iJliJ^eJ (jl Jjjc^j ,_Poj_«JlI QajJajjus ^a£3 ija^jLp. 

sCLiL^sl «djVbj^t» jjir>o (jl »^U-,,„~ ^pJI iLu^Liil 3_uljjJI 2La}L*JI j^a 

(j-jJI cLuljoJ! CjLa^LnJ! JJLc ( _ ;r 3 ( _ ;r fl> j j Tilt cLlLlLsJ! JjJL>J!j . La (_p3j_aj 
4 ( 1 JljJLjlj 1 jj mTI ^ i t ^> 1 CjLa^L*J! 0j_fl> ^ll-itj LaJSLs) i4_LjJU l_uoj-a t __^£U*j 
.CjLa^L«J! eJJt ' a (jr^' Cj!jLpi.VI 4ja.i (_JJ-a (j^J 

<_Ja 3 j K ^ J-«-*j lS 1 -^' Charles Glueck dJLj I -v jJjLJu j uu i L\j jl>. 

( j_a (j-Cc ^-aJe-a ' a 1 (j! 4_tSLo t J_aj3 . ^L&JLa Lai mm^I ^^31 umjum cLjlaL>. 

^j_a jj^lol Ij^ic. Lj_a1jl>.I ^^ojjlj Luljj I o j ' rt J** j o c ^jL^tHi ^jjjLJI 

'"'J'J lK^j-»^J>I l?^ 5 *! j'j-^l^ . Jja! (_£j^i-^M (jK i nil jjLui 

i T^i , 1 1 ^3 / * , ,. j ~.e- ^ tl ,. ^ ^ *j n .,1 * tl j ^ r- , Ui , ,.^**< ^ ^ ^jj 1 Ij 

La^a dJJ!ij 4 iJ? j>.LJ1 ' JaJI ( _p3j-a (^_i1j-tia]1 ' J_L^aj ^^a_Lt-oj 1 ol^ ^Vjjfcj 
a \l ■ 1 1 i_3^jJaJ! 4c jjsj*js (j-a jjjjLuj Liijlj^l (jLa (_iJjj>.VI 5^.jjt>J,! La! 

4£JjjJ.I CjjJ.1 i_iLuj/! p la c ] LJL>. 4j^ajJ! SjjjJIj i_JiII J^LilLa JjtJj 
' . .l^tl j^psjjsj ijjujj.1 ^jJ! JjaJLJa dJJj J n .SjLajJ! CjLjVoJIj SjL»jJ.I 
i>J4-i (^jJ.! JJLc j-Li La>JL>.j LCjjjsI . jJLillj ' . JaJI ^jjLajjj t LUJI 

4jUii>iii jjjlII jjLjo LuLLjjj iSLsj 4JLv o^jia 1980 ^Lc ^ ^IjjsV! 

jjLUjjjJI I j • ■ - (_yjJI CjLjjJoJ! jojjj ' Llio Lj^2j J-Lu j^Lsjl ( _ ;r fl>j-3L9j i_oJl 

cjLij3oJI t_iLijj/! (J£j 1 _gj'C 1 nil (_p3jjsj IjjoLij^/lj (_^ajjJ! t_jL^JV!j cjj! jj»J!j 

Ltiaj! < ■ j ■ ^ " 4_j^ajJ1 SjJjJIj ' (Jill! ^^palj^il ^ji La^ . -fiL*_aHjt_a ^jj>.V1 
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jj^. (J-^J L&j-uLj |ju ci^pe_i < . tlaJl (jIalj-AV 4 i i i nil fiLiLuJl (J_a1 ^1 
( j r & cJ&^J^/l CjLLoj i^jS^dJ"*^ Cy* UL^^-* ' * ' ^ * J L-J ^ti-A (jLs dJJ!i (Q-C-jJ A (J^ 
^ ' . ^ L*J I I JL& ' <t^t I Cj La j t jj- 0 (j 3-1 Lu l_£ ^j_u tlftJ-i LLajj-jJ 1 

La 1981 j»Lc 3jL*itt cjLVjJI ^ Su^jJ! SLcjVlj <_JUI (_p=l jj>V SjKtl 

4jLcjj (jiajj-ajj I j «LJa^! CjLoji. (^i^. ol o ~ < ~ > 1 ijVjJ Q^-Aj 46 Jjj^ 

iiLsj^/l j^j-i *— *^ Lajl>.j £uSLjj_o^/I <_JL2J1 4-l<-<uv 

t_J_2jl 4 i ii i iij-a ■"■ S-flJ? L«_Lo i3j_o~^l jj^MiJI Cilj 1 1 ntl OJ^>-I 

. 1963 J_La ^ ^^-^>■ tj^r^-a ^jJJ ui£ (jr^ '^J- 1 ^^^^d-)"^ 
j i njj jj] « Lj!Lu» LUsj_a Jjlj i ■ iliill (_p3j_a jjL^ C-UjJs (j^j Cr^J 
(jjJJJ LajjjX. (jlajJil ^(jjj'^ij (j-o ijl 4jL<jL>. ^1 J^>- (^l 4cL>-jl (jSLflj 
(jj_ujLxj V I j_iL£ jl 'tjjlj " i ii tj-SLH-j LjJLc tl ji. Q^l^Lj Q^ii. Jj I jjL^ 
jjjG Oaj l)^ '"'J* * ^ 3-iL^ (j-*- 4 jl a^J-11 Ja * < <a ^LojjL) (J^l < * J I ifiLUsLjjJI 
j^pajJL 4_lj1j^J1 j-**<2 I— L*J 1 CjIJlJ (J VI Lot . J_o1 ^jlII 0 JLA ^_oj?e_a 
Cj! JLJ J-S-3 ^L^l i"i n \ t I ' i j a jll i ^ ^ U , ,, 1 1 L;r ic j j taj . JL3J I 

fjijj .J^Liill ^Ah^'j ^Ab-^ 1 j-^LuUdaAaLCUl)) 3 » nUH LU y • ^ > \ 

J ^"i t .ii (J_a1 (jjSu Jl^ fiLuaLjjJI «L1^J ^LjlLiJIj JClJI ^ji (jj-LuIu 

t*U JU ^ j La j^fc jVl La_c ^.LijVI j^I tjL^ Lcjjj 

SjLjj ^1 lixjj-j .i_JL2JI (jlsj-a ^ 1 r ji 3 -» . ^tl (jic ^ jl^ VI jjJj V jl^ 
(j^SLj jtS-^jJI ^jjc^s (Jj^" i nljSLII jl-^j j i nil d_$j~< 1 ^ j~t i ii a 
cjl^LjjJI ojut (jLa LdJjJ " _ilaJI (_p=>j_t i al.ij*. Ij_»i/J^ (jj^i Vjl 

Jij-j?e_a idJJj jj-^ 3 VjlJ Lx-i|j ^^"^ L^aJI J i Till ^LLi>s (^^.A tj^J V ^*^J 

(J^"i i ntjSLlI SjLjjJ (jL^ Lxjjj i Lalj jJI OJL^J (j-diLa-a-LI 4jjjLj JjJ i 



J I 



. Lgljju t_3jjJo Osd VI <±JjLseJ V lillj <j£Jj tj^l uill lilloaj ^yic SjJLS 

LLa_uj-a ^ jJI ^jL^t_a 2H ' i (Jj^" i nt^SLlLa . clSj^J^ t^_*iiiJ t J-^^j-J ^ J-tl 

^ i i^-S (j-Gjy— l a i nj ^jjjVl JL>.|j .^jJ! CjLLujyj (jjs £^jjl 3Jl*j 

jjlalj-al j_ta_>J (_psjjLL)! 4-j-m-l «(Jl2j» jjsl ^J! J-^J . iaLiSLtl (^Lc 
(^pajjLLlI d i i ii > £ya « JUj»j» 4isLi£LJI j^A-*.'^ j->. I ^ I A \ (^G^j-j (_dl_Lfl>J dall 

. C-d-dJI jlaj a >-Ia^J 
f.\j^>.\ j_L£ (jua- i ii^j^fl Jjj^sj J i4j (_^L>. joSLjo ^Ltaj i- ilallj 

3_j^_ojJ! j»jJ! (jjs q^JL*. 4300 (j-a t_ij-2j La j-^Jj 'p i n ->JI 

J^Li. I i_J-2JI £_3JLjj . j»o_<JI ( _ ;r i «La_Us L-aJl 4jLa (j-a t_!j-2j JjUlaj 

( _ ;r 3 jj-uLaj (j-a t_ ij-2j La iaLiSLtl a flat * a ( _ ;r L& jJI (j-ujjjJI (jjSLjtj . (« I JjlILi 
QJIJ mi * tl Lai t (_?_g^> "ml jSLII Jjuo (_ylll 4-ujfcjJI CjLLujy-iJI (j_a 4jLU 

Jjuljj 4^liSLII (_j-ILc t;r lajJI (j^jo^t' <j-° Qi^-"^ 3-^LJI 2jLU 

(J_a_>o j«i i ii -r It S_jLa_i S-flLxSLtl a a se * a ^ i itjJI jj-Ujij-JI 

V at ^-Aj i L^jfljjJa ijr 3 4_j_ajJjJ 4ja_aJ_J1 4_i£,J^I ^Jjt^ 1 tjj)^**' ' "taSLtl 
|j| Lal . Li^L>JI <LjJI ^Lj_>u La Ja i < a 1 1 * tjj)^**' ' "taSLtl ' " a 

ULU 

tjLa-^j^UI jj-* ^Lc- ^j^-H li'"^hh^ ^^i-^ ^^°J 

4jj_aJ_J1 4_t£.jVl (J^u^aJ ^1 ^IjJjJI 1 j_A (^-ijjj . ^IjHj JLjljJI Jj)j"i , .itj£LI1 

j^LU jjJj ^J-^J 4^lilSLI1 4jr lAjJ1 ^/Gjij-jJI jj>.V1 t__uL>J1 ^Ir j 

^l_tie_i LlLm^-i^ iCjLiLilll ^_<_uL£^ jj J_i ^9-^-1 (j-^ JJlj-i «U t VI t Jaj-LeaJlj ^ L»jC 

^-3^)— «-I I ^Jj^JLt-uJ ^-^-I Li^l_>Jl - La t 5jJ 1 ^jj-l^. (^Jj-LaJI JLmJ Lt^aJl ^> (jl^ 
^ lr Jj-uaj>J| ^ d>^-^ Lj^L>J! tjL^ tiilj j-oj iA^lilSLII ^j^A-^ ; a ^jJ.ajJI 

. [^ojvjjJ,!] .(j^IajJI (j-ujj^-JI e-i^jJLI I jut ( j r <i-.-ujj 
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1951 j»Lc 3j^o Jji SLaLiSLIt (j-ILc (^-LajJ! (^uj^-J! «L_ulj.j i—s]j^s Jl3j 

^j>.LjJ1 c_dJi]1 j^paj-a jj_a (j^Lau (j-* 1 -"^ (jr^J"^ ^ J ^ SK - A (jl L/*-P LaJU£. 

i LsLjiu 1j— at (jL^ jjjjLlS (jl (^^-Lc .(j-Gj^j-JI I JL& (^"i 1 ii a ^UbJuLC (J-dJ 

Cj LlJ_lj I j-jL<-u (j-U ^ J " < _J T J-La (_LaLc -5j^*-a Vjl J-a^l I J-JJ 

(^^j i M ijr JLSL11 tjj^**' ' "t^£L11 tSjH 1 " a (ji ^>Li (j^ La_Lu **Lj-Lajl1i 

i I ^jLUJLi ^LLj/ (_^jJI CjLj/Ij jJI (^yjt 4^liiSL!! '— a ic I a ( _ ;r LAjJ! (j-ujij-JI 
^ i itjJl (j-G I (j I J ^jVI jjLli!! j-fJ^ J^s- (jJJ Cil 1 it I dJJj 4j*_ujj 
Q^ILs-LjJ! jLc ( _ 3 ^>. LaLc (jjj uiC J^>° J-a^l (jj i" i nlj "isLiSLJI (j^Lc 
jjj (jr-^ J-i-'- 5 Cr^ - 'jLH^ O' . 4jl_Ju lJ £ (jLt^Lij ^Lj^Ls jtSitl 

(j-a IjJl^Lj La jjLcj_<j/j ' . iliill (_psj_a 4^Li£LI! (^Lc ( _ ;r L&jJI (j-Ujij-jJI 
CjL_o!j J 3 Jx. tllSlLmJ fljjj i aJ O-a-iJ . I 95 I j»Lc CjLu/Ij jj cLlIj^I ^jLLcJI cLx-i^ 
l_j^>.j^>. iJ3 _Cj1j_aj i4_ul_]Ll jj^aa-^^ (j^-alLu jjjjJI (jl*** t n (j^Lc. ^mfl 

^Ljt—LaljJs 4_LlJ_a ^jj-tb L_Aj—i_uL_l 4_L]Jl^s (jl *n i 'J j J ^ (jLS-uillJ t i ntl 
(j-GjIj-xJI j-j^jj ^^paLois-il ^jl LuLt-a^.1 CjL_o1jjJ1 <?JLA C^JLuj i(j uj t oj i~ii"L-uLa-i 
iL-iiSJI <_p2>t j taa. ^Ljjjl ^1 (^.sjj f jJI ^ SLaliSLJI (^-JLc (^-L&jJI 

(j-ujjj_JI I jj'a Laj (_£j^>.^M jJaiJ! j_Lal j-jLvu (j^. j lalll i <*j i di! 

^1" i" i ..I (jV! j-^Ii jJii iSj^~ ' ^jLj/IjJ «Ij^>-1 • S^LSLI! a aie La ( _ ;r ukjJ! 
V 0JU>.j l*\ tl "ml j£L!l (JjiLjS (jl J-Aj '• 4-JLac.l (jSLaj V 'I-'JJLJ 

aJuiC 1 o ^ * a (J^ (jl -ij-^ LbjJ (j^-i ' lLaII (j^aj a^-Ia3» ^J"" '"•**' ^ w > 

(j^jjlj-jjl ^"i i n a ijr 5 Lal_a_l (jl_dJHjt_l La^-iSLlj J^pj-aJ^SLI ! jj-a 4_*_uAj ^"i i n U 

(>ujij^JI 3 j i uj (jjjLls (jjs jli V <uLa (^JbJLij . j»jJI ^ ialiiSL!! (j-ILc (^lajJI 

.Jj^iia ^tj ^ic: 3_3li&-J! (j-c-AjJ! 
^ i ifrjJI (j^jjj-JI jj-a (jt ^e-tiajJ (jl dJJIi Jjlj Lx>.Lia Jjlj jcJj 

■ La i "j" a i_3^llo.! i. i j i nil (jjSLj (jl (j * j m La j-A 4^LSLII a a se La j (_j-II-C 
(j^ ui-iji i t j_a (jt tiJL^L>. JL>.j Jl9j . dJj^L>. jJjLio CjLc ^_aj?e_a ijr 3 j-a-»JI (J^ala 
i i»jJl (j1jj|j_jJI (j_a (JLc -^^^J ^'jJ -iJ-><J J>^' l^-*c 

j(^j ^aljSL!! q^lOXJlA (jiAjJI ^"jj ; (l J a kaie i " J jl i4^L^SLII ^JLc 
(jj*^ ) flj ' * ^j-L i i n it Ll La t . «j»aJLl1 (J^ala 5_aj^LLa)) (^^-ssl ^->J1 i> JLA (^j^Lc. (3-^ ' 
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» iLs-t-a I p jl* >■ 1 CjLLo* (j^l_aj^_] < lLaJi ^j'-^Ij alj La^J p_&j-i£. (j_a j^l 

3'al-Xtl ^^A^;^ (j^a JLc SLaLf^LII (^JLc <jji (j^ikla 
3_5^Lj (j_a La V! J <i V dJj_jl>. CjLcjjiJ*-a jLa I aj^cj 

j_jjL1II jLa (jl< i nil (^LJ 3 j , nitL Lai . jK , „tl .sjlc ,j_a 3jLU ^ 3 

j-IL^i j_al ^Jt 4_u_AJ_JI CjLLujjj-JI (j_a L?"^ (j-lJL& ^^"i i u a (^^yl^. Ct~^J-9"^ 
3_jLi_L! 1 11 ~w A 1 '< itjJI CjLLujj-JI aJJt jl jjUjlS ij-fj^ J^s- (_jJI 3iL*j 

(J I Lie Ll (Jj se S. II sLUsLjJI sLjj/jLxjs jl dJJj (JLla .sUfLijJI ^LaljJlil 

(j-Ujj^ill (j-a (jie I jj^jj LuL^sJ jLtajjjj (j^jjJI (j-Uj/1^ ji (j-uL^) 

j_j^pJL (jl La 1 1 j' a 3 i n 1 ntlj j^La- 1 ..tl (j\i.jG Lai i3_aLSLJ! (_j-ILc ( _ ;r lajJI 

.3_!V-> Jl* Ji\ JiVl 
(j-^-Luj^-JI (j_]J_& CjL^"1 i 11 a (JjjLlS 4_uL£Lal (JjuiJL j^ T i T tt- U »1 rtUII I J_l JL3j 

Jl^jiJ.1 jjJ-a Robert Levy t;r ajJ Cjj-kij jLil jlsj . lJ ja^2 (j'-^" 

3_ua-&i (^JJ jj>LjLa 3jVjj Bethesda I J-uujj ^ »jJI j 3jjJI j <_ lai! (j-a>a]l 

(j-a p la « "J . 4_uj<_a CjVLs. ( _ ;r 3 3_aLSL!l (^Lc ( _ ;r l& jJI <j-Ujy_iJI (_£ j~i 1 u a (JjjLlS 
tjrp^j-jJI (_g j~f 1 1 1 a Liajl p-£JJ-I p-&JLt£. (Jj_ p ' nt ^SLlI ^ j'i 1 . 1 a (jjSLj 

1 11 a p_£_jJ_J (jjiLiJI jnt 1 (jl (j-Lc .3_aLi£LII (jAAie ia ( _ ;r LajJI 

(j^aj i3_aLlSL!l (^Lc (jr j_AjJI (j-OjjjJI i a a I ■ ajj jJujjj (Jjj^" 1 ntjSLII 
I jj^s ( _ ;T i>- •-Juj-a (Jj^)" mt j$ 3J La. IjJlxj (jj La p^-ll f. LJa^/l J_lIL2j 
(jjs jrtJ (jl (0-^-1.1 (j-a (jLfl I J^Jj iCjLujt jJI (^ (_Lail « I J-iJLj 

jjj^ jJI (Jj-5j Li^j j Laj. 3jj|j_UaJL I j 1 njl jo-A (j-aj ^^L«JI I JJt ^Ll3 

cjLj" 1 nil t_iLej^3 1 ( -J ie ^!>L«JI t Lie (j^ jjiSLII j^jj jl (jSL*il (j-a jLa w 

(jii_iie_La (j_a ^ I r CjLj" 1 nU t-jLci^sI Lai iS^L&JI (^Lc (j-a 3jti3jJ,l 
j-lajj p^al J(j" 1 ill 4j»-jJ <- 1 1 n~»- l-Sjj^jjJLI ^^LkJI p ajl lacj (jSLa-tS 3iLSLII 

. 4 .(>ajil 

(^jJLc (^j—LajJI (j^3^j-JI (_g^"i 1 11 a (jjjLloI cjIj! i**i^.1 (JjlAIL jVI jl>.I^Iuj 
.(_ 3 -cL«^>. (j-a se a (_L«-«J I j^jjU* ^SLa-i V cjIjLlo.1 L^JSjj .3iLSLII 

(j-a j-xVI 3_iL^j (^^ (j£LaIL) (_a^j_o Lul (^y^ jVI j^laL ^LJaVI p la * a (jl ( > ^Lc 
p^JjJ Jjij" 1 ntjSLII (_g j~i 1 11 a (jjj-II dilljl 1 JlJ-*J J* (j-II 3jajij 1 JJLaj jl 

Lca-il ^LlaVI (— a^ i"i**i i n .(^jj>.LjJl ' lLaJI (jlaj-a j-Ia_>J fiLUsj-C j^l p jl*"*- 1 



^Jii>-" i n"i < __ r Uj I 4jjJ^/!j 4j JjuJ! jalaj (j-a I j j a a J^ij Lh!"^ 1 ^" ' ". J^LH £^-u! 

li! : LoLai tiJI—Lai (jl (ji^. . j»L«J! (Jjj'i i ill jSJ! i ii a (jiaAiJ (jVI 

<_ i i i ii j 4jLa j iSS' ' " ° (J!jC1^.Li Jj^cSLI! t_jj-<j' (j' 

j-Laja. (j_a J^La^^U ^J-J-J! (j-Ljj/L^ (JjL<Ii3 • *Lfl>j|j£La 4-ujL>. IjLm I i cajl 
(_pa!j_ai (_j_3 ji i JjSLI! lJ £ i. i j i h"j jjs ( _ 3 J>.LlI! i ■ ,\7l]\ (_paj-L (_pajjljj! 

.1— ilaJI (_pslj_al (j-a (_fjj>.i 
t Ijl mi" \l ^jjjj! jl_$_>J! ( _^a!j-al jji^l (j-u^J-J (jr>*LiJ1 ' lLaH (_^aj-aj 
J_a| ( j_a JL>.!j I ' ga j I • ^jJI ila-a-cla ^Lojj! ^a-fl> 1 j I uuj I jii^^M l_a_ilj 
^LojjI (ji d fl-J-SaJ Ij .(^yjj-LlII i_<laJI (_psj_a j j-Laitj I j m (^yill jljjVI 
(_paj-^a (jt (jaJL>.Lj_J1 1 ^ .^."O jjaj . cGlj Jlj>. iJJ _b 4_a^Lc Jjlj ^J_11 '^«''^ 

JaJLua ^LojjV 2 'a > ^" - .. La_fl>1jL>.l 4(j!jJLoJ! (j_a (j-d^^-ajse-a 4_ujJj ijr 3 
Cjj-$_Lal_3 ' ...At U«,'^l (j-d£,^-a->*-l 1 ^1 aUtl (_paj-C . «LajLoj ^jj>.^1j 
(jlj 1AJI Lai ij»jJ! JaJLJa (^ Lulii Ijjljj cr^'j>" ' *ti 1 j"'" »l Cj! j (jljoAJI 
^jJt 1 1- i ■ *-» ^Lajjl (jl ^1" u 1 11VI (jL^j . f-(_y-£j Lg-ilc j j laJ joi^ <LajLiLU Cjlj 
■ " 1 1^ 1 1 Ut iM (jlajjuJLi 4jljj>.l (j^-aJ ^Ij^JI i>j 1^1 ir 

J:"nnnll <^$t 

1 ">l , ,.j":t I ^'q aIj! ■ ii tjl *" ^ ^ W "^JJ^ J-iJuJI L^J JjLlLi sLSjjIs (j-<-io.i 
^ Jl^-**i 1 11 \ (jtj t^l a**i ifsVI Sj^j Sjj!.} (j-* CiLjJ-i ' ea * (jl JLAj . 4_ul_t-a^.^1 

jji^l (JjjLlII (j-a (ji I S j 3 ' ! J_jJ_r»<J JJ_»o j! jj '"it I (jjs Jjjj CjLa^Lc 

j j I a3 Jji (jla ^iila G-6-PD 2 '' 3JLs- w a fl ■ (_paj a 1 1 LaLl^'i i nl 

. L_j_LjJij-i_o (jl£L*_o (J^ (J a i"i 1 4jjj 1 n'sltl LLa-u^/Li ^ gj )i < taj (jSLa_i (j_l (^y^ljj^ 
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ijr jlil]1 j^j" < ntl J ' ax2aa i3jJ_J1 J^-U ' eaj JL>.U J |i 1 2lll 1 JLA jj_o jdjlj 

(jj_L^I_j jj! Luj.}j_<-u (jK i ii j i 2j jl i ! JljJLso j^I J$a j j i*itl (j_a 

a 2 1 (j-* d ...At (^^j-b ^jjjLljj («L>.LiI * )^ (jj 2 '**' i ) ji) <JjjiJ1 

tj\j£J$~ i ii g II tU-mllL Jj i"tl J-fl-KJ d ' ■■ a ' JIj-lU Ij-A . 4_Ll*j js-ij-ij 

^jft 4a J ^"i i ii a 4c jAJ*-a j-j^La . LuLLajjjj 3 JLajil CjLjVjJ! ( _ ;r a ' . ilflJI (_psj_l 
jj_a (^Lhj tjK i nil i_ajJi (j-a 3j_u^ CjLlo ^1 (JTjJ L£ Ltj ijJaJi!! (jK t ii 

SjL^s^U jl>.Ij (jlajju cLi^^a (jLa i4Jujlj jl>.Ij ojaj ( _ ;r a i . l!2JI (_p3j_a 

0 j_A (j-aj • J I 3-jLU (j-a j ui r 4j^Lj (j_a t_!jJLj 4_i^Sj*a ljr tb (jlsjJ.L] 
4_t-£5j-a ^XjjJ ^-^J- 1 W- ?E dJ^ lP^J-*^ 4_ajL^Hj_ol1 4cj_<3_>J,1 ^*j>. (JJLi d La 2 III 
i(j1_L>. JLall d j i ii it Li SjL^sVI j Laa. Jjj-J jjjjCULi IjlSLitj .(_p3j_lLi SjL^sVI 

~ j i aja ij^s! jjlJI Lbl i ii-v (Ji. jj ! jSi-Aj i4aLi£LJI (jiaAgeXa ^jj-lb jJI 

3 2_jj La II jj i4aj_i 3jjJLa_o SjL^jMJ w i -.a VI i_a|jL^ii nV/1 Cjlj 4cjjsj>J,! 
5^_it_L^aJI jK i ntl 4scJtj-LM ( jja (jjSGj ' d2Jl ( _^aj-o «<4ojLLo» Sjjj <jLa \ $ ' 1 

<_a! jl&}L! Jjj^U Jutbcj 3_ulj^II c!jLo>L«J! (^a li^tJI ^La 4jL4iII 

^.a ii_J_2JI (_psj_a Jii-o i«L>-jVI SjJiJlILa ^\ ui a ^xis jj (jl '.4_JLl!! (_JjjSLII 

i4_Jl^-l1I Luijj^/L^ 3j_»i/Lui sLuljj (_p3lj_ol 4_ia cj i<ij (_gj-J! 4 . ..a i j j ; 1 1 
S-ljIjjJI S_a^L«JI 4_^a Ll! a j 53 (^jd! jl^»J! ^1 ^j-ui! ^a^ (j-o Jj>j jfj 

Ljfc J_LC ^e— i-L^a-j (j^>> i ^3 ^.4 a_4->JL I ^qj7c^>> ^-u-tiaj ^a ^ o**i i h i (JiJ 

. Oj! jj£ ■ La 2a ljL>.lj 

cjLo^LkJI ^La SjLalli! cjLjVjJ! (_,-aj Lii^/Li ji.G j»jl2jj ii^e_JLa 

^jjjs (JjtAILi cJi-^l ' La aa jj j j_Lo JjulI! L^al uual j<u '^'jj^' 
G- (ojjjj ! j_u£ jjL*IS >L»a 5-ajjr"n,iU cuLa}L*Jlj .SuSjK^I 3^/jUII 

. 4_L^_oj ^-^H ijr^J (J " ^ 0~° Ly ' Or^" 3 '-6-PD 

1 ( <i 1V1 4j ^ o i n"i L4-4 JjljI ^1 ^_ilaJ Li Lb J i eaJ (jj cLuljjJ! CjLo^LkJIj 
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LJji I jlj . j»JJ (J£ lJ £ £-1 n"i" (j-uljjUl tfjjt JJJLS. (jl .CjLulj^II <j-u! ^ 

«GjJlS 4_l3 w a jj j i a k: ^oj&l (jLa 4_j mi ill 4jIj^II jai^. <_2jL>.jJ! (J£ 
i«S 1_jT I ill JI i i_gjJI (_pa-jj_«_L! 2jL>.V! ^J-Sj 4jIj^JI jaLt^ . j < ul\ (jlr 
.«S (_paj_U Ij-^-J 4_il_i^>l g. 3j i ■■ (_L*» sLiiiAJj (J»l i n"ij (_gjJI ' . 'J.'^Hj 

VI (."i i ii j I CjI-Ll>JI 4jl! ^ j A 4JLul^j ' J j-Sj mlLl j j Till « ^<}-~-~ ' "" " CjLuj>JL3 

JLjIjJLj sLaLc {j a La II £^I_«JI ( _ ;r 3 4-u!jaJ! CjLa^LxJI j-jjLj (Jlij <_2jjj/J 
fiL_Lj_»_) (_pajJi. «L_lj1joJI j—t-al—LnJI (jx. P I *=a * II I t a u& 1 aKj . 1j a**< i u a ljuljj 
^jJjJLa .(_p3j.ll Ijbt ^jpS ^iSLreTJI (jjjljjo <13jj<_a _9 :=e - 1 3^J^>- 5j taa. I 'ij La a»j 

-ij^*-a (_>UjJj l(_paljJJ^I « t_! Ljj/ I )) £^Lc (jj^ LjjLC.1 I iH I U «Gli JL>. ^jrS ^^jlj^JI 

4-2j^iaJ! OJ^JJ • (j ' ea a La_i£ ^^L«JI O-ajLa (_P<JI (_palj^s^M dilj (_pa!j^.l ^!>Lc. 

. Ij-jjLj ' i " £^L*JI joJaj (jLa 

. LSjjIla I i Sa.ll J, I o (_p3jJil jl i na J iti~i i ii a (jLa .5 1 1^ (_paj^il! <Lxm itLl Lai 
<_2jj_La (_paj_U £_o^Sj JLaivLl _JjjjJI (j-a LUiSLaJ jl 4_ulj^II CjLa^LxJLs 

V Lajs (jVI jJjj 3j_u£ (_palj^j| J-la Lcjj JL3 jjS (_L<-><-i L^jLa *LJLL«-a =Lu\u 

CjLuj/jHj 4jL^5^U LuIjJ i— 3 J_"i i ii a 4j| ^illa j<ut JLs-i i— I jLa . ^>L*JI (J-l2j 
- Laj « LtaJ Ij I J _ ' a t-i^JeTb SLo. jLliej i_Sj_<_u cbLs cLLulj^I/ AjjJbZ, 

«GLLal_LoJ jaCj (^pajJLLl i. m i<tt l!il ^x^^ . ' oaJ| (^paj-A (j^aj^ (j^s .JLjjJj (jr^^ 
^xLtaJj ij^pajjll IjLA ' bl ' j" i ul * LaJL^a cLuj JL^ J ' " (_y^LaJ I ■ La i --j II ^jLb 
^^LlII *Jj dllju (jSLajj i3j£LjII ojl ^Lal «LUaj^ (jr-ijV i""i (j£UJ.I (jjs 
4_uljjJI diLa^Mjiil (jLa I JL#JJ . SjLjj w i a£l Lo~ 4jLoj 4_l3 Jjjj 

t->-< , ,." cjljLi/VI (jjs 4Su i"i ij£Lj1I jljjVI jL_j>- (_^a Lcjj J*\ i""i 

ita-j? ■ _<lLaxi jjl Jj^ 3K miU ^>Lc 5u^5ji ■ . tJxLaJI ^U.'.'a i^ljjl jJaiJLi 
. 3jj>.Qil ( _pajJil jl jJal (^yi LlLo-l ^jJj (jP'J^ SjjsJLa ^ flj ^^Lc 
. 4c jjHa Ijlj t_4j(Jj ^1 g-jLaj i 4_ulj^JI CjLa^L«JI (jLa ^n"-r nit <Lxm 'tLlJ 

Jjua Mi'ua a_LxLaJ I Cjl^AlILd 
^^L»JI i_i_JLjiI i. i j i ii uu '"II ij^S ^ijjia (_pajjj.l ii jSLa i_i_JLCj ^Lojjl 

4_La Q^i\x3l\ (_>SLaj Laj3 IjLA (J^J i3JljJl>JI Cj I j i S"i 1 1 I gHala. (^ylll aJLajtll 
CjLjjL«_lSLII (j-a (JLa-nJ! 4jLsj>. Liiajl (jSLx-iJ icLulj^J! CjLa^L«JI ^\ JLa-" i »Li 
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(jj ^ I »j | J q ^ 3j-j^>.^M p Q c CjI j i < u ^j^-*-c2ju jj-* ^ 1 1 n i 

jJa 4_jLa (j 1 -*- 3 o^J - ^ ' a ' i~ ' "~ cH^' 4_L>-51J ^ ' ' 'I it Li j . ^>L«Jlj «l>.Ij^>JI 

.4-uuJ.I 4-La^l (<^>-jJI 
d A I " ^- 1 1 j Slj La tl OJLA ( _ ;r i (^yjljjJI j j u 1 1 Li! j»J-Sj I JiSLtj 

I ill r-i j 4_a JLy'i i ii i i_ aj£ I i <i I <"t I <iKj L-JaJ I sLjj/jLsJ, J CjJL>.| A Ij i uj 

.4_jJL»JI a^ikJI Su^UI ^ 4_l3 jJUl jUlcVI JMaVI ^Jl 

i_3j_<j/j -Jj^' ^LfljJI i Laa. I , aj ^ Q^J'* iSullj ^LejJIj j j i"tl ^Ir 

^j^/ l_t^_o Lul_Lo* ijr 3 mi^ ifiU_oAj (_^aj-U jj-^ ^-i^jl A^4ax LJ (^-lu 

^^.3 sLk-i^sI (J-LalJ J-Jul ^ 1 gj JjulILj JLs~Li I jSL&j . i. 1 1 iiLlU j^a-iil 4 S I LaJ 

.JjVl f LUI 

I ■ j ■ LaJlj ij^pajJLl (j- 0 >j uiJ ^, J intl ' t-Lj-LaJI)) ^_)Jl9 ^ u i^> (J^-« (J^-^J 
i£|_La p j i LaJ I ( _ ;r i (jVI L-iJaJI p 1 c 4 « i eaJ JlLa IjL&j «cLc_jjsj w SjJ £jLJI 
. 4_2jj_LaJ 4jIjL^JI (jlr ^Ij^ll ^J-illl JlC.1 i njj 
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. ^Lj^Li l-Laj ^j-^ 0 ^ Cy* ^5^1 3^_£ cJ-Ia 

dJL_i_A J_Li ij-jj-cVI J-Lc !_gjj la 1 u VI I jjl 2 II 
Lo^_La (J^ ij^pajJLl (jc (jLUajLaLLaj (jLabJfc_a (j^ rtjjArt 
JjVI g ri 1 1 J . 1 1 1 J (ji i_L-*-l (jJi I 1 ajJ 
jOj^L^j u£ 1 _p = jJ,| JjLuj jjtj nj^ia^Lai 4jj ]ri h 
. I j SI a uj c (_£jj>.L) jl fiLdjj»Laj jjjjLJI (j_« ^Lse-i-saVI 

IjiSL&j -iL^iAllI cCbjjkj 4 n 1 ill (_p3jjs (JSLI (jla I jl^Jj 

J-Uaiej (jl La t-jL^J £y» J£ <j-a LuLa 

j«Jl : Laj-u^-i (j^Lxj (_^lll (_>^l j->JI (j-o 4c j-«-><1 

^—tlojj a -^J ^ La 3 **' a L_aL>. (Jl » i n La-ijj jJLt-aJI 
cLiiLa p 1 ***( ij . 4_L^jJLa (j-^-C Ij jjijJLs (jl flU3> Ij i_djVL) 
b* .'J lK'J-M l j V 1* j ^ ( n <j jlr (jl i_JaJI 



1SJ 



I j .jt^A-> 1 (_^J! ( _palj^,VI 4_4jLs (ji Ltiajl (jj nl*"n 
i«£j>-lj_tl CjVL>.» (j n 1 nj La VI (J!l«j V 1. il^ j^Ja (jc 
a i_taJ| (jiijjJkl Sjjj^j 3jjj_UaJLi O 1 njt (jr^S 
jJsl jJI (jjjLJI (ji J-aVI ^?L$j (j-LjjjJ . j-S^oJI 
^15-43 . (jlslj^. VI t_y**-> VI SjLc < g-Ac j j LaJ V 



(j_a I^_u5 ^_ilV jjlsjJLI 4jLusl 

Caleb Pany i^jLilJIS 

j ^j^UJI Jj-il' 1 1 1 da 
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' _i La II £^>.j_o» t_)Ll^ o!- 3 4_fl_i_ai»J! 3-j.jLkJ! -Sj^JI 5Jj-i a i nj La 3JL>. ( _ ;r 3 
IjrS ij\ * ui3j 4 < i i ii (jl (_L-*j_uj SjLallll CjLjVoJ! ( _ ;r 3 4Joi3 jSLSJI ((^yjJaLJI 
(jlj ijhUi tl (j_a J » li ILl (jj_lL»j ljr JU3jX\ (j-a (SSLtl ( _ ;r 3 3SLa jj-ujJ) SjLtl 

asm if^jji>»- asm 

fiLuiicVlj ^-^-^1 * iLgHJLi 4jLU ^5 lJJJ J 4_uLaSj ' *jjj * uJiH I 

(_£j^>.| CjI aKjj .'''''SjH! UJJ u^J ^! '"'N i^ajJI ^a-lLi (J-" 5 ^ 

(j_a LajLU 1- 1 1 iuSIj SJsjLi IjjLk^ LiL_£ ja^J (jl (_psjjjj _yjJI Jj-jJ 1 SJLs. (jL3 
• j^paj-LI cLlLt-al (_£J-JI (J^a-Sc uill jj_a (jr^" tajL -a^-* J ^-)-ij-iJ1 
JjLlIj Jo!j_2_ll 4_jJii] i—Sjjlj La (jlaj-aij ^LjJI a j j a 1 1 Lai 

. 4_lj*.jL>. SjJs sLjI (-5 -Lc jj-ujJj 4jjjjJI 5JL>J! <_3ljje-il 4j| (_yLc 
j_LLa_»^a_a al JLy "i 1 11I i_xi><j QaJjLxj 4jjJaJj! tfJLA ^Lul (jLa ^ <LiiL>JI (_y3j 
^j_a QojLjlj (2j"^-*-a (J-*jLiI _yJI 1 jj j ui 1 (jl ' guai ^jj LuaAjj idisease «(_p3jJLl» 
4_jjJaJj| ^LlJI <_ 1 1 n~»-J nj^-»-a cJsj (_y3 *Li^jL>. i—SjjJi £-a i_i_Sj<JI ir-i 
4o_u jJ-aLc ^_a ' flJ^oll jj-C {j^jstju «L^_Llju)) i_Sjj_Lb ijr 3 «^$_Ljju» Lt_uLil ^jLs 
(j I (j-A 4jc_lj_L!!j . i_i_iSilII . .." V ja-A.il 1 ii-v I (jl 4.1al 1 u-U jjs^Lfl 1 jj^s 

SjjJaj Jjj 1 11 Lj_o3 1 eaj C 1 1 1 o Li JL3 _j-al J-iiJI sLJa^M =L«3j 

(_gj!jJ! ^yjjjtJ! L-i-uJaJI iijL>>j (_gj^_J! jjjL«JI oj^JI Jalj^ ^jI 

SjLi^sMJ 3 aI 1 n-vVl : JLos <Lu*aj>Jlj (_gjjLaiJ (j^a^^s" ' "U (jx. 

(2fUl_)_LLI Lx^j] (j^ Q ) 6-1 ' ■' II (j-a (jl La^ i«La_L>J fiLo^LiL c Ll^J l)5^ Laj-»C 
LijLxId p j * rt (1)L^ (j_a Lt-a j ' aa3> i^tilLi (j- U - L La- t 1 (j_a I^jL^ 3_ja^ ^jl^jLi 
(j^-UsjjLu (j_a I * ta *i ^ 9i ' uiXI (J-aj *ijr-'- L ^' MSLaj 3j^jj>J1 _yJI 

«!j_a_>J! Cj lj "1 1 1 1 j jlj^l j I 1 j llj iSj a" 1 11 Uj 3jl_>J! CjI j q 5e It 

jJa Lxjs ^yjt (jjLjJ! (>u oLa^Lo.! ^Jj- 5 ' ^ LSj'j-"^" .-J-aLajJI j 

. 43Jl^u j^JLaj cLt^1^>. ^J_>oj (jlajJiLl 4jLl*3^U ((jjlajJU)) 
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i ^ r s ^Sl^tHJI cLlA_j^ jtiUii Lit jj La jJi^. to L^a ^ LaLc (^uLiij * O"^ -1 oy^'J 

<j-a LU^Lgj 4jL£ LajIj JJLy jLCj CjjII (jLi il VI (Jlo i4jJj>II (jlalj^^l 

I gj 3 jLc cj jA! (jL^ (j-al J.2J! i a^SLlI JL>.j j»Lji jlLoj . p . .i-»JI 

aL_i-uj (jLJs 1 J_SLaj . Lg-mAj «L>.jjJL] Ljjj-C I JLiJ iC_uj»£. ^ i _ ;r ^ 4 1 1 1 'i t 

Plague "(jj'* I taJI " jj i aj Arnold Bocklin dnKjJ jdjjjl j i^r ^uLl!l Q>^" 

, aLLst-ua * )L) Jjj-Laj i<Li t_o*j^o Vj i^^jILa 

lilj . -iSjjl j_>J!j (jlajJLlj i_i jj_>_>«J ! j Jj^j tK-l jj'a ^aSLalUI (jSLfl-i V jjjj-iij 
S-jjj J 4-flj.aJ (jj^a-ljj I j_iL£ j mi it! (jLa 4-j^L£ j_lc Jju j Ltaa. V I eJJt OuL£ 
. aj-i-uLi pJLaJI ijr 3 j mi" M 4_ul_lJ ( _pa1j-at 3 JLj_us iHi\ i 3e j * 

^uuiLj i_aj_c (j-olj^-l *LjjJ iJii-L.ij>. 4j>.j (_LUl j^LlI! jju 541 ^L^. (^-sj 

JjLiitJ i."X i n a 1 «_}j_*_u^M Cjj <i Lt )> «L>.j_a <Jjl C^jL^J i ^ Lj_uj_ojj>* ^jj^LLs 

i_£j 1 j_iT i>Ij La ^j j a tl Procopius ,j^j j tj_£j|j— i J-ja- i jJsj 
(_^u-L>J! (jrLc (j ' ■- 2j jL^ 4_Loj^/l dJJj ( _ ;r 3 *Ljj Ji^jd ' ^ J Lila lLj i u-SJI 

j J i^j_Lj_oj_LLj ^jj-LLa-Sj ^jj jJI ^jj LaJLLj I J_i lA^j . . ui itl 

f_yl£. ta i ^1 jjs-VIj ■j'"' jjLj/j ^jj J X < n^l ^1 LutJL>-l (j^jtLjol 
^Lo^Ll LijI ^ a 1 5j * J-Aj 4^JL»J1 jjL_u ijr II t-ilLlA jj-a j uij ^cj JjJl>. 
i_ijjjj l. ' i a> J fl 4jL^ jJjj (jL^ 4jI lLL! j . 4J i. i < uLU I jJ! (^yb (_L»ojjj 

A ^jjj J_JJ ^^J_i I lA^J . ^ \ l—UJLA Lloj jJLl ijr 5 ti^SLa-lJ i ^ jL^t_fl 

(jl ^-jl i^i II j-_jJLj (j .i j 1 Jaj>. 2 JL^£ i^^y^.jLi. j mi^ j^paj-LI ^j g d q d<_uJ 
^jj , ( j - o ^jL^Ls . j^pajJLLi 4_il_t-aV1 tiJLloj t* - ^ tj"^ 3 ^ ^1 j ^ taj 

V (jj-^^- p J "j J ' (jj-^ ^^-uiAjI ^jj i ti-iJeJ ^jj^-UaJI LiLse-ua ^ya ^jjjjSLi l_3jj_u 
CjLa^LtJI j^a! jJ! ^^yS CjjL^ (_£j)j-!! OlAj* (jl (jyic. . (jlaj-U CiLu i m (a^jJJ 

.3jj>.LLo jl>. (_psjJi! ( _ ? ^jjJ aJJt ja^jVjLa^s (jluL^j i(_poj_aJLl 3j£LjH 
' lLLLa (Jji^LjJ! tjj-aJI 4jLg_L>j i Ljuj^j LJLLajJ ^1 (jj£.liaJI Jj^sjj 
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. I uixll (jjii>JI (JJi j-ia (ji^-j . "j-"^' i_aVT *j ifug ^1 

(j, la • "J II LujJ j> 1338 ^Lc jj J la 'I (jJI Jjjj/V! Ojll jLcj 
O-a JjjjI 27 . I >il=*jl j Luu (jJI Lj^c. J-^j jLajJI (j-o JlSc. J}L>. 

I jjLa JL3 Q^j_Li3l (jlS ( ii ' a-caJ ^ji^ -^j^ La (jLfl jl i gala. I Jj» : JLa^ K j-r u 

^-Ul ob^ p-^J 

. d in*"U jl 1 n~w^U 4H_j_o* cl^tjljj Cj^LlLa! J19 £j! j Mill (jl < p ^>- (_^3aJl1 jj-a ^Jrh 1 ^ 
. ( _pajJLl ^ "111 (jr^* Aj^ l5' ' 0 c w ^ ' ! l_Aj-i_uL] ^jjua ^jl'Ct n JlJ-U 

Q^LtaJI j^Ii jjaj . ji-T q\£ a w ' a j J^jt «J LaJju w *"-»jt Q^LtaJ! jjSLj pjj 
(j-a olj ui£ ( _ ;r 3 djj^ila 3j_a (j-u^lj ^l^*. ^ I 600 - I 350 ( _ ;r ^Lc jj^j Laj^ 
4^ej JLa (jjiil ' flJUj 0^£.LtaJ! (O^a-A ^ I 665 j»Lc (j^J d A I" ^. t I j^La^/l 

Jj L*JL>.j (jJ-J (j^£.LlaJ! joJj « p la c £ I Q^.LIaJLi)) (j^L! i_3jj>j 

^ul (_j-Lc . sLu Jua ^ j uo J JLlJ i."i-»- j ik-iI (j J-lI (j- 0 (j-uLtll J-3 ilj . !jHL>«jl 

(_^a2Lu Eyam ^LjJ SjIj (jjjjj_2JI j g uij i<j-al 0^-° i-ilLLa jj£Lj 

La 

(jL^ JLSj i(jJ_Ll (j^ 1 L*>L>- 3jjla (jjij^La (Jjjoj^s jjjjja ^LlS 
i^j^-UDj—a-i 4_jj-SJ1 ^jl'C t n JL>.tj .CjLa (j^o Jjt l^i-^I SjJLJI JaLo* 

tjj 1 n 1 a^a ^LAjj^^XI ( j_o^J1 C-Ji^J . Ltiaji 1 ^jLa ^JSLJ J j 1 j-flj 1 p J Lea * * (JjL>.J 

Lbej 4j^UI Cj^LjLkJI <-^jj "-(j-uLj ^LjL9 William Mompessom 
^ j a >JI (jlsjJl! Jjj-J p j * " Lflijlj-3l J-a^s- JLai iQa^LtaJ! (j-a 3La_J! (j^. 
(jL^ IjlSLfliJ . p ^ itl ii i"ij p^jJUl (ji^-J p ^ 1 n t^La p-^^-° 4jj/jjj/JLa 

5^_Iaj>. p j a J «Lj ( j_u_j_^j a j-jt^ 'p rt ^jlj-sL-uj Cj^JLIj 

«(_bjLa (_g I I CjjjtjJI (JlaJL^ p J * J jj-u^/I CjjJL! (jLCa . SaJaiej 
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1 1 aj| <jJI_L& ijiulSLa .tiJIjul j_o.^J! i_4^.jJ! jj* (j^cLLaJ! (jSLj pJj 

(jlslj-olj Ljj^LUj Ljj_l13jJ!j .SjjLuJIj s Ij a ■ all ^^^a-^JIj (_gjJL>Jlj !j_JaSLJI ^jja 
(jjiaLuj jL^ I j i eajj (jj Jj . I 'I 5e-LtaJI (jji I j" jj) i a (jlsLajj I j 1 j iaa V (_£jj>.| 
w I c '"'j j to (j-jJI (_p3lj-aVI (_>^ulj w aj seJ jL^ La jLcj_<ji3 i bl se LtaJI (^i^. 
SLpJt JLlS (jlr (j^LJI JJLC j^/ js>. \ JjLs (_p=J-o (_£ j-JI jLajJ! i ,i a 

(jl ".(JjLSJ! aj_g_flJU CJJL^I <Lj_!J^! oJ_A jLfl I aj-»CJ -(_LlL^ JU>- j-jj^sI Ju2 
ila >J I 'f .i mi (j_a LaLjI se ua jijJljj ^jkL^j 4_o*jL>. cl^t-uj (_pajJLl 

(j-aLiJI oj-SJ! (^jLjjJ! jII I jut jlUs 5ll«1«JI cjVjL»J,I Jj! 
William ^LAjj (j;j_jL>uV! i . 'j;^' 1 ^oic ^J! Lu 1 790 j»Lc ^JiS .j ilc 
Cjljlji 1 ^ (jjJajjilj ^^Ul (j-iill CjLlIUv (jl '^- J i>^- ^ J. 1 * SjjJa ■ u! Jenner 
jLjii s |_LjI (_j-^>- i^i j ll (_gjjL>J! (_psj_a (j ^ jj i,-i_t Lais j-^jJI 

. I Ik: 4jjj^/I 

*u (j " ^j^* ^ 56 ' f 1 » 1 " ^ JL ^^ J 1 jl>.1 4 1 ' ^ Cy 6 ~) 
(_L>.lj ^1 (j^il! cjLJL>. (j- 0 1 t ^L>-j ^j^^ 1 £ * x -'j- 3 lP^^J 

^^Laj*. >lj^>-i J-^l (j£ «LiliV! JjL>.j isQijLc jlj-^i ^j?l"n (jjjj/j-ij^. 

li-L i -LS L j t_u JL^j Jjj i ii Ij^Lsol »l nlr JjJsLij njj^ll (jK i nt 

K \ (jl jj-a juljI jL^ «l_LSLJj (jj-^-^ j ^ rt i_dl_LA i4jL3jJ1j (ji < 

- 1 j LaVI JU>.| (j^-4-i J-S^ jVI Lol .(_p3jJi! jj^ p j <SI Jj 4jL«j>J ^'jj^' 



; i j I U 1 1 ^ olttl j j ■ u-floU (JjjLj/^/I i^j-II JJj-ill i— a I qui? a I IjL&j 

o i ,i ->J1 3JL>JI j (^j-H) (j^j-jLiJ! J_aL«JI <j-a J£ 4-La-ii! .JJl*. J_o3 

<ZjJ^s-i pj ^£j->* s ^\ 4_l JjlU j^palj-aV! 4_ljL>Jt ^_i2JbJ1 « I JLua» ^1 Jl?-**( i nl (jLs 
^jJsj LaJ-uC. VI 4jL3jJI pJLc. ^JLSjj joJj .^Lc 3jLa (j-a ^->J-2j La Jj(>-a '1 
Ignatius Semmelweis (j-ujj I q . (jjj_uLL>.|j i Louis Pasteur j j"i . ..Li (j-uJ^J 
.,_P=>j_U cjIjl>.! (jjs SjjiJtJ.! jujjIjjJ! L$j ,jSL<iIj (.^-11 <GjjJaJ! 

'J " - "' ^ J LSj-^j-^J J i ii 11 (_pslj_ai C-cjL_( (^-Jj-Ju-kJI (jj_ill ijlj-J (jr^J 
LjiiC <■ i i i n" (JLj-mVlj IjjjliLl^Mj Lj_<lu9jJlj ( _ ? SLjjJI (Jbt-mJIj Ljjl" i ( nj jJlj 
^ x ■ a 11 (jjjji I."' i i ii ->o j<u . d <i i ii t L-iJl 4jLa JiC (j-a SLsj SJLs. 647 Lta 

I iut ^Liitj! ^Jl dil j ^jLa iSLJaJI 4jLcjJI j 4j jJtlll j jlSL-uV! j 4-aUJI 

. 147 ^Jl 1940 ^Lc .Ujfrfu <430 ^1 1920 ^Lc ^ ,^^2^ iJjL.II 
' a 1? 4jLa JiC (j_a (j-uujlj jls.1j ^Ir VI ,_p3lj_aVI a'jJt (_>i-23 pJ 1959 ^Lc 
4_jLs ( _pajJLl £-<-aj cL?e_t-£aJI (jH i n -»o jj^. ^LlLsV! j-uiC j-jj-Sj t. i i n~wj . 4 a i iM 
I 900 j»Lc SjjLuu OjL£ (j-lII SJiiLajJ I j-A Li-ajJ i-SjijJi (jl 

000,300j l( _L^JI ,j_a SLaj SJU.000,400 Sj_=tMI cjLjV^II ^ LbjJ jjLCl 
JJLi ^000 , 55 i Ljj_l13 jJI ,j^000 , 80 j t 4j julII S-j^aII oVj_Ltl ^ SLaj 
i>j_iS> jj-o LJL>. c-iL-ajJI Jjl«-o (jLa tiLli (j_o Vjj 4jf (jjLc . ^ JLiJaVl 

4-ffjl Mia CjIj_uJu OjJls- Jl3j • J-^ V 000 , I OsjS, «4j>j»1l^o» 4jljj^/I (j^slj-o^/l 

. LuLkjj_i ^ Lii! jj 
OJLA ' A l~^tt p 1^^ i ^jjs Lajj JjlJ O-ll-C (_j-l1I SjJjtil (_pslj_o^/l (jls I JlSLkj 
d_JlL«J! A — ■ all 4-alaXa C-. ilr ? jL3j .(jVI Cj^xj (^-lJI (-;r it t j , .. A . 1 _p = |j_aV! 
(JjljJaJI J i a fljj .^jJijJI (jlc «LUiill pu JL3 4j! 1979 J^Ll I j-u£llmm 3 ^ 

cbj^. Laila pJLJI ^UU-C 



(jisjl <■ .ii.iU J^aUJI (^u J-iLplI jjjL^JI (_yic j^I jls Ljj>UL1 <_P=5*j 

j i JL3 4jJL«Ji! (_pslj_aVI 2_ajLiLa Lo-Lso (jl (^i^. ' ' aXI -Sj-oJIj La 
fiUjx. (j£La_i (^^jLi* mi^ lJjjUjJI usj-i ^ uib jJl9 (_£^_o* «L>.^Lc p_i 

^ 1 ■■ a ' 1- 1 j 1 11 11 I (j-A 4Jal 1 h i 11 aJJt (jl (jr^- -(j^lj-o^l (jr^ 3 .' - 

. I jut LLojj ,_p3j_«U ^jjjjj^ Q^Li^Lal 4jjJiu Jji»i ^1 i_gjJI 
4jj/jjLa ^ Jl alaVI ^palj-ai u? Barton Childs j jlLI uu (jjjjLi jLi/i 
^gjj>.\j 3JL>. <j-tj La cjLa^to-VI < g aj » Q^li^Lal 4jj_ti_i (jLa jjSLijjt Q^>- 

( _ ;r 3 (_pslj_a^l (jl Lujjj L$l£ Luj-ii. (jl (j^Lc . JLs-lj <j-><-! (jr^ <— ' L*J3-2j L^jLSj 

(j^SLa (_£j^>.l diLciSLij . « Laj j j » " ( _ t j3 Lggj-m jl>.j_u V ^ 3.iiL>JI 

■ 4j-j-r 1^1 4jjiaj I j 1 « j V p 3 Ifl 1 11 j 2 Laj 1 3_u^Jo^LaVI 2jj lalll 
j-A ' 1 * ' a II (j_a (jL£ jJlS Ja_=*J1 £^ 1 nlj 
Jjsl jjlII j 0LL0JI (jj> JSLI 4-uj.fliVl ^ylc ^pJI 3J jVI (tc.j iiczjj 

Jjij yj> 4-LjiaJ I I TXi ■ "1° (j-a l*j^>- 4jj_lajJI oJLfli cAIaj . (_p=>j_U sL^iaJI 
( _ ;r IL>. (j H^t u 2jj taJLtl tfjLfli cJljLo Jj i4JjL^JI ( _ ;r U3m 4ojj1 jl 1 aj »VI 
i^jJLl 4it3LCJ. LuVjLtA pjkt 1 ^ L^ajj-'iii") ^yjJI 4ii!l (^ic jVI 

(j_a (_^2j I 1 a j «t (J-5JI ^j'-^j rt Jula Lu^jjladj (((jLLsj-i-oJI JLua Lu^j>. )) Jj 3 * 9 

2La Lai 

I jjitj jjljjLajj^ jl ijjlilSUI (JLtajVL^ I 'jj ' aJ (jlaj-Uj I '< . .. A »T jjij La 4^^>Lc 
U_a 

. ^ Jl «j 3j L^aj Jio-j J Laj eJaj (jjs 
1(J ina Laai ^Ij-a^/l SjsjLLa ^ jLs! Jl^ ' a «j 1 1 I JLA (jL^ I jl 4j! j^JLc 
'"■ i^aAie '1 J^j i(jVLa . j_l«1u ji-i Ji^ Ljj Jl£. (jl till j . (jVI L>JL^> Jl»j j«J 
(jlsljjsVI (_ ;r fli LujJ 4 jjU ^ K i"i a pjtl i.'it j La? i3jL>JI 4jJUiil (jlaljjsVI 4_mij 
. (_gj*C 1 nil J5JI «l (_LuaLiLI t-jL^llIlj (jLUj_tJlj <_aSJI (_p3j_«£ 4jjtjil 4_LajJil 
4jj Ltc^s (j_a I j-iS L i C u (jyis- p-fl>j flJ £L2jjJa l_j**.ljj(jI(_iaJI j^jUa jJa^lj 
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lOjLjJa-i^jV J fl? j_3 «Lu J-4-«-i jL3 (j! ,_psj^j cH^'j p<3jlr 

. LutA L2JG IjLa (jl L*i) j <j-a Vjj I ^JjLs-j 

.^sjudM SjJjLLa * )Lu_ol _}oj>.jj (^JajjJ,! Jj-oj 4_uj_Al Ji^Jj 3jijL*_aj ^-JJ-a ^J-^ 1 - 1 

i_sLu-ul <j-u La 4JLuaJ! ^ 1 1 all ^1 i_ctaJ I 4-u.y jji < _ ;r Ji_i_Lj 4j| 4jjJaJj! <_J Lajjj 
* ) jl ( nt ^3 _}j»dJJ (^y^. -ij-oj (j-a J^ cLl ' Laj 0 JLA j^pajJLl 

!i! V! jj LtaJ I lijJLao V (jlsjJi! <_jLijj/I jjLa (^yJaljJL^/l a^aX I <- ' ' 
(jMjtj ^iila jjj l_Lr»J ! IjjoLLii (JjiJj-lo^ .SjLi^j^^U Jj-ill cLlLiLs I j « a 
La (j^Jj • t^yz j-a_i L^-U^tQj j-jjl_L>J! (jLtliS jj_a <JLo* t 3 JLc <J^L>. 1 Ji_l*_*_u 
^ ^^jLa C^-aLs JL9J . Ij-iiai. l_L*2>j»ja (jy^>* ^ mi ttl ( _ r JI (JjjJjj-loJI J dj ' « ^jl 

JjLjj/J (jl liJJi i ( _ 3 _Usj_a (_p3j_c (j-a 'Lj-ILs. I (j i uri i ( _ ;r A O-llj La-Lu ip-$-J 
Ljj-uSLJI 5_aa3jj>. dJjL>. CjIj-jjlj (_$i £_a L_£t_j£jiJ!j ^j! ^ojJI jj_a L$H£.LLa 

. L$!il JoJ 

• (9) "^bi 

Jl alaVl i^jLx3j tljVL>. ,jji JlVl (^k: 4jUI ^ u^jtJjl 
dJLjiaj (<s^*-i3 (j a uu '"ill (JLaJa^/l Jai. J CjVLs. jj-a 4jUI (^ (j^j^J - 

(j^-i 4j (_^^JL±JI j mi h 4-a^Jjj>. (J-aL>J J^LeS 4jfe^eaJI ^Jul ^>.l^-a j^^fl 5j)j J a S I ^ i (*) 
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1 La 3jUI 

. I ^flj f Ir-l" (jSLfllj 

i_sL*_u3 1 «Qj_uJ j^palj-a^M QjJh L .lint 4_JtjLtiaJ1 3Lj_>J! Cj! jiih JJLC jJ^-i - 

^y^j-a t. u-uiJ ' aa 1 La ( ^ * < ^» ' d_L^aJJ 
JL>.i «Lal_C fiLd_i-£3_l (jVI ^jy-A cLulj^aJI ^^palj-aVI ^ji ^-tialu dJJ!i 

jJl^i (_£j^>.i 4_l-Li^>. Cj!j_ljLj <JJLl& . Ls-j-Uaj Cj1_uj>J! Cj!j_uG ji^l 

4-lLa-**( < oVI «Li£La_l LlLLs 1 a < u w S 1 ' pjl 1 till ^ i u -»JL9 .4lLj_J!j Cjl_u_>J1 ^j-u 
\Jul\ ^jlc 4jjJl9 J-*'^- ^J-^ 

L_Lol_^_5l ijr ^ CjIjJLi -Lj-^-J V IjLAj . L^j ^_Aj-t£. < _i I Lead V d_Loj-a 

fit_u>.jL>. LjLj_*_uI L^jIj 1 1 V L^jl dJJj ifil_LojJLl j^palj-a^/l <-_)Lj_*_u1 
.4jJjti1 Q^\jua^\ ijr ^ Ljj-uSLjJIj Cj L-jJj j ii IT 4-j-uilJlj CjJLjej 1 0 l"i a fiL^e-Uslj 
i LLaj-i-aJ 1 <( » ) Lj_i_u t » J| j-C 4Jj L?e_a ijr 5 C^e-J 1 cl) 1 j_u_u fjja Ji j C'-C Jl^J 

^1 ■» m.^Ij ol < -jj j ^ ti < d r< (*ti U 2uJjVl J^oIjjlJ! »1 o U Tl j^tj 

LLsj-i-uJ l_3 i LLsj-t-u-U J_o*j (_-<-u-ti 3J LselL-u 1 C'-u 4j t • d LiJ Lut-iSLI 1j 

^jl_j_<j_»J1 tJJ ^ J * J-^l Cr^" lJ^J-*-"^^ ^_u_u_i2J ^jjJjL^e-i jj-J 4 -^^ * -utjO 

(J£^ (J-t-a ^3 d ~w t 1 4j1jj>. t (j-oX Juu (Jj-^^ JJ ' ' J-^J^" (J- li -^^ 4j^LitJl 
jJjjJo jj1^_jj>. 4jLi cbajlijjN. (j_u_<_uJ>o jj-* d ^ ' * *L_ ciilbt_a ( a l^sj ^Jl 
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i-ujIo^LaVl 4jjJaIILi i 'I inn'itl (^lc 2jjUtt 3 , 1, i uJXI ^ , ^"^v? jlSj |j_a 
olj ui£ w ' a rt . «LLaj»U j^palj-a^M (_JsLoj! (Jj i < n ^3 a Jl2oJI Jjjjjtj ^Jl 

CjljVjjJI <j-U^La (*AjJ 'L£j^ i ntl J^-jJI <_p=J-a (j-C ilLe-ll jjJLkJI 

^ i a j 3c " " 1 4-2jjJa (j i n->. I oJljLa «bl VI i4jLjjj/I JjJLr>o 3jjL»-a ( _ ;r 3 

3_L2_». C! _a, <gVL^. juii £>L«J (j i ,i -<.?j i J5-JI ^ j< i nil jLpi.1 

d nmv N J CIjl^j ♦**( t nl ^jLIaj-i-ajl ^^j^. * )J^>* (J-^" JJLJJ . cLLajjJI J/llj < n 1^1 

CjL>.jj (_Lal (j I c 4-11 *\ i"il p la « a jj-j 3JjLx-a ( _ ;r 3 Lo-Ljo j Lajja I i^Lu/jj 
La (_LC-3 ij_ufcLu>JI (j^cl jj- 1 ntl Sjl Mir dJIj diljJ 4ja_ui£j .^La_JI 

Ciiljj [ j-a LJL>. d j-> mil 3_jLcj_JI d La »l j"i 1 »VI I _L& jj_a 1 kcL ajj 

. Ajl>- j_a 

j 1 ** ' la 1 ■■j" rt ^LjJ-j o' I960 f*Lc J— i-a ' (_IaJI «L_L$-a JL9j 
(^1 ("sjSj-JI I j-A ,j_a 3_jJLc 3 < 1 n't jj>.jjj .^1 jcl 3j^L5 ^Ij^sj jji_iSLjj_aVI 
<^i3j . 4jLU utCJ *l "")•*>• (j-o Vl>^ ^4^'^' '—'W^J (J JlJ> - 0 U a 

27 ,j-a 3_a^U 3j-» ,^11 3jLcjJI ^Ir (jKH (jLijVI ' c 1 1 "** I J 1 SjoAll i>j.a 

O- 1 '-^ j-J_L3 3jl_jj 'Uii^ Cj^La c^ 1 ^dLh? ^ Cr'i J^J- 5 

(jja 3js^U 3j-> ,^.11 SjLcjJI (jlr (^jill ^LijV ^'j-^ i3jUI 3_uL«j 

.35UI 

(jja 3jUI 6 -5 3j-> ,^11 SjLcjJI l_kjJLCj oJiij Jl13 Lul taj/j Lai 
jVI (j-se-LaJI ^LijV LajAC:j . 1977 j»Le ^^aj-aJI jjLJI (^JLajvl 

Lij . SjLajJI sL>- jj Lxjs jii^ Li j\j*j>Jlj (_p3j_U =L->Jljti CjVjLa^ ^1 4j>- jj 
c_^j U-a ^-^LjJil VI £>UU C^Wi jLCJ V ^LLajII ^Ij-aVI O^L< 
(jlalj-a^/Ll Li^a_aJJ ^Jl2j iJ ^il\ 3 J JaJI CjLaJLiJI (jLa-SjLsjJLl ((=L>.^Lc.» 
p^.jj pJ^I (j_a J^JaVI i a 1 j i (jJa-a2 iCA 'K i na jjjcjO LJLc j^jft 3_LajJ,l 
LjLljvI L^_ll iSLSjJI ^jjjj j_jj>. G <_3 JL^JJ ip i n->JI ( _ ;r 3 3jsjLoll JjLu/J 
(jl sej i n_i La CjVjL>J,I aJJt (jL^ Lajjj ^ J i aae uJI SL)L«Jll 3jua JjJaj 
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1 j_jJu 1_lLo^L<_oJ LuJeLLta (Jj-luj i _ T 5 < JaJl cLutL (^J-Il jjjJI j-jjuj £)1 (jr*-.*-*- 1 

^ JLalJI ^jLi (jj Judluu j^-Co- Ldl p lajt a Jl££. ij? lL>.j . < Jail ^cjLc 3JL>. 

4_jLcj w I c I J I j-ii^lj iSjja 1 a » ij,^ 3 ' 0^ ' " 

J£ jL jLalcVLi jVI IjjLs-l JLS «Ui«JI j! (jlc I a-JKllI 3JaAL 4j^e-i^> 
4Jal i ii n V i4_u!jj (j-oj 3JT i4-o~_jJ_j-u La <icL-u (_go->>j LiL^Li. (j_o < ^^>- 

(J_aLc jj^I t-dl_L& jl 1 5j * U (j-«J . Cj! j r i nil -S J^t_o _}Jlc J_*_i jl J ~ (jf 

JlLoj '. Cj^x-i (jl (_Lt3 SjjJLa^s ^Ij- 0 SlXc VI j^l ■ il2 )VI (ji^. j^-Sj V Lj^LiJI 

lj\ju-alj <L_u^JJ>.J ^uLuj 4-m^3- iJfU Lo ff< t%. f f .j*^ Ati j^.^ J_C_»J i _ T JiJ3 1 jILS 1 
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CjLjjLs^JLlI 5^ mill j 1 C ■ la i "j" rt ^1 .j-a_*JI ^Jj IaJ LlLa ^jla_a_£ j Jljj 
I r Jl-jj-j La ,_£j^>.V| 5u_ijJLl! 2 j,<~\;.^\\ ^LujJ.1 SjLalll vZjLVaJI 

.j_a_atU (^.i^M ^>.^Ja_ijJI JL>J1 jJL*_) \jJt> (J-2JJ iLaLc (j^ * w d nm'v 

2 . '»tl cjLJls^/Ij (jiijLjJ! jj^jJ! (jjs ^jjs-I cjLcjjjjcjs i_dl_L& c^jI^ Ijlj 

JL>. 4jr II (j^l * ^ LuLa dJUj (jx. Lfcj-aX. ■ La i ujj a (J-£j (j-* i m f ">iJ 1 (j_a 

Ja ...j"^ c^-o. 1900 ^Lc }ULo 4 j 1 r L& Lxjj (_gj.La.lll j-ajtll 

lj a" i ii a (Jlaj i "j i^jlaj i uJ OjJL>JI i_JaJ I (jl^ (jlj 4jLa dUjJ 4j*_ul£j 

o-iL£ I jLa . !ju-jj (jVI j-sH^J Jj^' "tajufc (ji VI i>aj<JI Cj^-* 3_I LL=> 1 

jj_a J-tja-j (ji i_JaJI i_ajL& (jj^Lj (jl « j u 4jLa ^L*a Sjjji^a j-ajiJI (j 1 -'-" 
Sl_^>. i Lj) aX (jjs Jj^j jl i LJ ' ■ ■ Jj'a i4ILa_ia 4J I 'ij i"i 3j_o~^M £j\ '< i nil tfJLA 
(jl ^iiil 4jLa J^l ^j^?E-a LxseJ L aJ (ji jj-a VjUj • 4^t_t-£5 jjt^ij £^Lla1 J^i 
(jl ^ « j n 4jLa LuLo* ^1 CjIj i i nil 4^LUsl (jjs V^-JJ • J ' -~'' a ^ Lcjj I 'j^*J 
4j*_uj Jj-^*-a (jSLj j«J (jlj j_JuJI I JLAj . Lijl _oJuj/ ^1 3Lu>JI "AaLjal j^>_> 
w j a i J_l£|_IJLi d j I r J_g.l i ."i j j Till I jut CjIj^I (jLa i^IjjJI j j Till 
j L^ajeJj (ji (JJ3 VjU (_paj-U £^&aj <c ^J-J-S )> tjQj < eaj * (jl < i La 1 \ ^j-mj LaJ. ^ a i uJ 
j-jJLj (jl ^j-Lc .(J-t-aJb (_p=>il (<HJ 6' 1 " Sfl (Ji-JQJI ^j£i p /j' n (j a 

i^jLs^JI L-JaJI 3_ujjti (^JL- 'JyU^il Ju£till (jJI ji^i Lajl ■ _JaJI i_3Juli 

(j_a SjLjLb jii^Ij a Ij Ja-uul J-A (_^IajJLl N ^ j ( 

4_iaJa Sjjilj ( _ ;r 3 (^LS^JI i_JaJI ^e-i dJj^tlll Liiu JU5j . «OjJL>. Jjlj sdajLia 
i n U (^jjS 4_a_AL_oXI (^jJI (_3Jl^j 4_aLc 4^)^t_l (jt titil Laj ipj^i t^> 

(jjj^sojSLII i_il^a j''-"- Gretchen Kolsrud , ..tj^ ,jjiijjj>. Jjij 5-ixIaJI 
(^jl^, (jjJL>.Li (j_ijJI (jjjLUI (jVI JLilj^Li)) : Lo*^J^_i£LlJ I ^ft-i-iSaJ 

p I ***MJ i J_llj-J cbJaLjjJI cb-uj 1 a a 9 p j**'"" ' a (j^ ' i n a p j ^"1 c 

(J-al (JlLa j LajJI I (j-a^-J (jal-aLaLLi i tuS (jVI (J^LlJI 

jJl^JI ,^j^>.VI (J^l (jVI Liii JJ-jJJ .^jLo. JaJLJaJI 

^ « LljI j j (jJI IjJaj JJU?J 
I jb* (jl (_,lr ij_uJilII I j^J i_cLaJ I plr 4jLa-" i ..I (^ j_&LIa tiJLukj 
(_^j_j JL9 La > JU ^ I f i>JLg.l i .i j a i JjJLjJI ^^jJI I jut (^ jojtLvuJ jjcJlJI 
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V La-a L$j| Lajlj (Jj-2j pujjejl i a 1 J-*J pjj .pjjjLjl^. (j-o (j^aJj_y sLlLs^/I 

LaL^jj/Jj i a j^lj Jjsi OuJLr»JI (jiajj-tl ^ j i r-i i j . LLaj*l I (J-alLxj 

p j "' ~- ' Q (j 1 C el k al -.t I r' . ' ** UJ ' .' ""'J LlifcJjJLi (jjjLill IJlJJ .i_jLayL*_aj 

p 4 "j** *J ^tu_oJ1 J!^>.| =LJu«LLaj i a LtlaJ I jJL>JI ^LjjLij cLUsLjjJ! 4u-ujLa-aj 
3j_jlj_j_a jl JLcLl (jjjjLj pj^S . jLil (j-a pflj'a, <Gj_>o jl <jSLaj La ( _ ;r Lc. 
lj_& w 1 C ' J uj . ^^paj-tl cL>JL*_a jj_a p ^ i n'^o (jr^- d - " 1- *-^ 

lj_?j SI La llj p <~ I U 1 1 (j-ti-jOJI jJa->J (j£Lai -S^J-J ^J^'tl 

(j_a ji 3_c|_aj>. ^1 Q^jiUlj (jjjJI (jl-J^Jj-a^/l (j_a Lj^-JLa jjjj uiC -i^>-J 

(j\ ' lUeaJ ^Ij JLoJI i_jHSLI.! (j uj < hLj I i eaj] dlli (^rLc % uUj '■ £ l-iu-!l CjLcLaj>- 
( _ ;r ajJL!l w Jail J^»U (_Li- 1 ^ LuJLs. jjjijj/G i_$j-II O" 3 ^' ^^->"_3 4je-i^aJI 

^jjj/IjjJ! jjtLUIj cj!jj_lJ!j cjIj^jjIIj i_<j£LJI liUi (^i^. J g L«£ '. 
p^jjjLa 4_l3 Lt (jjiLJ! p j'a SjLjj ^1 Lgju 1^ i-sj^j (^IIj 2 x usi\ pjl*j-J 

j! ^yJLc J**Jlj -M^' S-iLjJ; (^k: >aL=>JI p<p!Ur I ^Jl j ^JjoiaJI ^Jdl 
(j-jj-JI jjjjLJI jj_a (j-o^Ltl O I N j ^ se rt dJUj (jr^- ^ ' 1 J '"'J^ ,^L^t_t-at I j 3 i * 
LaJ_t£, p j**' rt c_tjJLi_ui (j-* 3 !^-jju ^jLl p-A^l i t CjL>.Llo*1 ^_a ^j^a^l^Ll 

(j-a 3JL>J S-U-mlll SLuj-aV! ^ic: Ju^tll! Jjljj jV! (j^jLaj LuJ 

JU>.1_) tilt_o* i« Lii ^J- J_L^a- 1 J_A » d a i nlfl 51 ui\ 1 j uj icQjt_t-a 5_a^L*_o 4^>. 
5-iLa- " < nVl pit" (-;r -3j p-£J d 2 1 *"' II d "*• ' a II i _j^^ :> ' (jM 1 '"""J II (jr^ jj^sVI 

.oLi^Jll LilJU 

,i_<-LaJI S_<j/jLa-a I i^aj? j g laj ijj Jljj JUJL>JI oLsoVI I JJb q\ ( _ 3 -Lc 

j i^i? ^>L«JI JjL-uj 4_L«jt! (^JLc OuL^ (_pj| 4xjJL2JI <Lu2aJI 2 0 t^\SJIa 

L-i-IaJlj (_g j j I "i 1 1 L-i-IaJI (JiLa 3jUJu>JI «LaJaJ^/l (j-a dilj uuJI (jVI Lg-a-C Jj 
-ij-iil (JjjLoXI i i n~w L^3ljla^?E-a ' ^ flj L^i^J 4^_pE_t-£lJI (^yjjj-^JI (^oj-LJI 
g 1 ■ ta 2I (jl (J_i .(jLSLj-uJI ^__j_aL?e_a 4_a^l 1 u i cLujlLI 4_toj_Jlj 4_aL*JI 4-se-L^all 
LI cU-mlJLl Ljjl jjj ^LaLCj JJ^I (^1 (Jjj^s^JI I ^JjLfl JL3 I 1 eaj] (j-LuuiAllI 

L^j! VI jj,l 3 < 1 .ilj ouL^ (jlj cjlj_iil!l i>jut (jLa I jut p-c.jj 
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jj-* Vj_i» 4-3eL-uaJ| 5_a^Lj_u *l se q 13 j \jj£l.uj Li (J_<jjlI1 Sj^Ls (J_ulLi (jf 

r ■ La 4J jk*"*- * (j^^JJ Ct^* itlLJ jJ 4j*_u_t£j . « L^j^I ♦**( t iiV JjtiJI Jj-j (J-<ulI1 

(JJL) Cj 1 i clijjJo 3 Lj L*_a Jjlj fj j_4-J IjJIj La jj-u LcJ 1 jj-* (Ihl/^^ ^ (J ^ 
^ ui-aj jj^tll c-j - >■ -*-tl Jjuj i4_j_a!j_} JljJI JaLuuJl L^_l^ 

£^j!L>Jtl iJa-uiJ ^ *>[ q , ,.l jjj ^j-t-u-^-U (j^^-i (jl (j-* V J_i 4j1 «LLa ^Tuj 
i . t-st 1 ^ic jj jJ LtJjJiaj j-jJuJ jqJ La j * Ls Lulm 1 _i jj>» J <l uiAl] (JjJilu 

^o^m «L^J^ I ^1 4-ucti "r TLj ^JjlII L^J-II (J-^J Cr^' Jj-^*^' L)' J-ual^Jl (j-oj 

(j\J C_)JL=»0 V <j-ulj-tlojl L-J-LfSJ jJJJJlSBL^ . L^i^ LuLo* (Jj-kaj 4_jlLu_J1 

Sj—lIL^ -ij-ill (^paj-ftlb (jf Jju VI I ui h V LJLc. (j LLa j-ujJ 1 (j! j-ifcLliaJl 

Cj LjJL^jlJ 1 lLLLj 2\jq,„* (jl *^jt-s**r , ,. \ ^ ^jc_tJ1 I Jul. (jj-^- * 

. fiLLjJo Cj1j_u_u Jlx LJLc L-uuJ 4jt jJ1 4jjj_<j_tiaJ 1 

t j.up. I 4-3e^eaJ (J-Lga-dJ,| (Jj-miJ 1 5_iL^oJ1 (jl jj- 0 (j^ 

^Ji 4_jL^ jJI JL>.^I 3j_jJ_tIu 4-tj-t J->o LlLljsej (jJjJI Ij-A <■ am ^Lfl 

9 LuLp. 

ga d a* ijr II l_3^j_u ' Jail iJ^-^J (jr^ ^hh 1 ^ IliLLj 

(_gl-3 j 3t LaJI 4jLcjJI a, I la u usui^l <j* 'Sj La 1 1 i " I L^j i aJ d jlr JJJ-«JI 
. Lgjj-S bj (jjj-II liilljlj SjLcjJ! Q^aJLaj (jjjJI dijjjl (jjs i 111 Sj ■ aj ( _ ;r 3 

(jr-i-J J-^J .(J-K-flJLl J-^J i^j-II jj LtaJI ^^L^lj i3jL>-!jIli! (_p3lj_aVI 
(_p3j_flJ! (JjjLj/I t<LuIaJI (jjjjljiil ( _ ;r 3 tfj <i U~ (_gjJI n_gjLjti! (_p3jJk! 

. I jLs. L>.}Lc. ■ _tllajj SjLsJI J^l uA,\ SjLs. (_p3lj_al ( _ ;r fli ^psljjs^/l 
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^yjLDLB i ^ alj * j_a £_«j_>«JU fljjtlli La Jajs L^Lj-uiJ V cLis^'l cLa^_a^ 
4j*_u-c£j . jl (_p3j_a (JjtAJLi p^jLi^sl Ijl VI «L±La^M jjj J ' "J V Laj^ig 

jJsaJb Lai S p J ' ^ taj Lxj !.}JJL*-a i_JL«J! ( _ ;r 3 «LiisVI jjj j i a ? dUjJ 
■ L^-a^a ^Lx-i Juu 4 K mio It 5-iLa-"i < nVI a_i> LjjIj p J * « 
L-JaJ I ^qJLc jjJ jLCa w xlaJI L-L^-lLlS ^Ltaj i_k3jll IjLai (j-^ t^" 1 
i_ujJa J-$£. (_yIo-J ,uj h-t' 0 , IjUfc Ij I « flj j] tUlLaJ I pi*JJ i(_p3jJi! «L>JL«-a jjt 
S.jLc.1 j-a j£-«-l (j-^' =Luj/!j jJI jl! jj-J-laJI g ^ 1 11 j o i >M jl J-iLiJI j-a jL^ 
JL3j . 4jj mm 11 4jIjjJI pJLc SjLa ojut p-0>l j-aj i— Jail 4 jIU £ l-^>- _0J 

5jj/jjLa 103 (jlr L»- mi a oj^Lajj Barton Childs jjJLI uu jajjLi (_£>>• I 
4_<j/IjJ_i jVI (_^>- j<-<-uj I J-) I i_JLLaj V L^jljj j-a (jl ljJi^-^3 cUSjj-ai 

mJJl^i ' ajllsej L^jLa dil j <_J Lajj (_ylll jjjjjIjJi.1 Lai i4j|jaJ! Ciljjiia 
i n (j-*- 1 La ^jljjj (^^5 . CjIjjJLU OJL^J 4 La-najJU CjLcLcoJI JJLc ( _ ;r 3 J-^lj 

jjlc (j La dilj Jji^J .cjI_jjLu/ j-jj! ^- c -Lu' 1 " ""'•J JrU'j Oj ' " 

^j^tjJI Jju La CjL-JjJ 4jIjjJI J^l Jl ljJ-2-a j»J-2j (_^II jjjjjI J-U 
^jJLc ' t-a^ajl j_a (J-Jt^tj La_a 4 1 gjc 1 n p_i jj-ujl jLLI JJLc ' a < a * j£. (J-dj 

lj_a> 3jijJ_>JI 1 " 1 Ijj La j 1 1 4_3jj>_a ^ojljLu jl d i^j a It ju^/jLa-U sLlLs^/1 
^ ^J^13 JlVl (^Lc oJljLa ^jl jJLI (^CJ 0 °. JLsJL! 

I j j a mjJ->«J (j-J-II (jjjjIjJil JJLc jjK V ) ^ jLLai ^j^- 1 all tfL>oVI 

.(jVI Lai^jLc (^^ilj ( _ ;r Lc ^i}^ ' SSIjjJI (Q-L*J 4jjLj>.I 
(_^3 JL>.lj JjLiLai .pjkJLs.J «.LisVI ( _ ;r Lc j^Sj V jl ( _ ;r Lc 

M^i (j^aJj—Lj V jlj-Sl Jlj>.^o_i <l se^taJI p t 0 w 2 i-J Ijl^j>. (Jj-u ^-aZL^J,! 

.p-^Jjl_«J Sj_ajJ,l tl < j jUtl (jjlijJLj ^Lila (j1_o. J-U p < 0 '& .lLLIIj 
JiS (jli-jillll :4_uJj)) A ssjj Loj] SjLulII liJJj Ijlj jjLtcjjJI 4_Ji£. I jJaSxll I a ISj 
jSLa-i La juj Cl)LuLi-a>.VLj I jtqiii JL^j . « LiJLi Ijj-tla LiiltSfcj^gaJ j < ta * 

jjM; 0" i n ] p^-ll VI 4_i^LjlII ^oj-u p^l^lj^l p^,jj . 3l_jL»_a ^ya j^>* Jdll 4 1 jl 

jJijG V L^jl (jlr t^Lul La3.VI ^1 jjjJaJj jjj_uSLII j^/ S I jLL .jti-jdJI 
SjUkjII CjLjV^JI ji-JLa jooia Q\ 1 .1 n->.j 5j^Lj ju j-ai . LaLSjl jaSj jl 
JL>.I jJI (jjL^i. (_£i-j»Lc Jib ( _ ;r 3 Lill jj» 1 m~i VI 5j>II jLUjj^iJ <— iLi^QJ V 
J J^. j-LiJJ ' Lja-j-La j ui r 4 * j m i jryi- 
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(j_a 4_aL& d i i ii i ojliejj ijj^' :i_k3jJi! IjL^J 4-U-u-lILi (jLj|j liJLufcj 
. ! JjI (j-^s- JjJ! (2>^ 'j^J-y >^J-A (j!" '• lS'j-" ijj^i? t irr a ^ ■ La i uj tl 
<L^>.1 j_a (jjj-iLaj i 1 V (JJJljj-i V mil (J*->* jCj! ijr 3 (JJJ a" i h t ^j^a (jl 
jJ^l_>JL1 j-La-LJI i_3j-t-£U p^jljLc j-jj-jjJ La cLajjla (jjJL^_) • JpLtL^JI 

. (^Ij^JI j j till CjLuL?_aJ jLpcVI JL>.U jjs.^?! (_gljJ!j .« L$J p j l '— j «"' (jylll 

(jjj^jjj (j-aj <j-ti- jCUI (.^-3 (jjj i" i iu (jjs (2tv 3^^>-^l o' o^LnAf 

i ii a i,J_a^e-iJ! (j-Lc 3j-^3 5Jl i na -5j^*-a CjVL>JI (j-a j-Jl& fjS J-A 4_t£. 

(j-^* (j£. tj^-i^ JJ-i (j-i J-lLa • (Jj- 4 -* 5 ^^ ^-1 jl ^-i J_a^tllil ^ ^**i i n a 
LaT .mUVI 4i£ 

p j", .1 , ^.1 ^j^j^a jj| (J^^l &4 ^ ." " * ^ ,' 4jLa (jjjiaajj V (jj jJ! 

V (j_aj«a j^^paj-a-l p |1 ' ga] fiLt-ojJs (jLl (j j (S-Aj . 3 JLjjlj dJIjLa (^^pajJLLl 

. ^ j"tl 5^Li! ft gja. I a. Sjjs L^jjja j-Lu j! jj! 5JLu/j (jV! ^^o- J*\ i"i" 

CjLa^L«J! (jl • (jjl JjJI tfLso! JJ-ijJ er^- jjj a" i iu 

jjLalll g-j i^iVLi jj (jl 4-S-l2j>JI ^^yS ^jtv, . I j^' a . 3J jL«l! ajjt oLjoI (j-a 

(_gl i£La^_dl 4jJJj>JI «LajiI! liJJj Jjitlj lijja-l tdll irOT- i" i a ^\ 

ej-tt ^J-xl \ jLa jj^j (j! Lla 

.^»ojjj(J! 4j>.j (jt^ ' <L-mlllj i La 2^ jjjljJj i LJ tL-mlllj ^Laj^/! 
1(JjLk_l!j .j»L3jV! (_>^a-»J Li>. 'Luju La ^Ijfl i n a (jjSLj jLCj «U| (_yJLc 

t >Lia 
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i_aj_a JLa-I^-La : I i j '■» j-l£l ~ j ■ aj L^jLa i4j^Lc JjjLs. ^^a I j ic Lu. 



Kia 



( _ ;r 3 JL>.lj (j-o Jal j-fl> ^-llj-a g-J ' " 
(jl ^j'— j a 1 1 ^ ... A 1 JljjJJ (j-lc j j 1 11" (_p3j_tLi 4jLi^VI JLaZo-lj 

. ( _ ;r LJLi « ( _ ;r Lo *Lil (j-o-(_pajJl Li 4jL^3^I <u^3j^ ( _ ;r A-3jL>.!j 4-JLi jLlo~I 1 'I Ac 
(jljtl La! ; _ijj_ui L$jaJ <_P=>U cr^- Marbles (jIjJI jl ^j-iilj 

u^jm (jLa 4jUI ^ jl*.! j (jlajJ.Li 4jL^jVI JL^a ouL^ liLa ^ agjt a 

J£ Lr 2hl- L ^yjX\-i d 1 ojj JU^vV! <ujJ ji^.1 j J£ (jL£ 

CjVLaloJ j^JLs&j 4-uljjJI (_Lal _oj(JI (jSLlj • s I ' '"J.'^J « Ijlaj-aJI (jrLJI <j-a ' ' 
. 4-aijie_a A 1 1 a i ( _ ;r L^. (J£ «Lcj ^jUjejj i a u >■ U jlj^iU ^ a b x a j-kai. 

£j\ 1 u a~*>J ^Ijoj-u sLlL tlft ui (jr^ iS^^*-* ^J-* oli LLtia^l 

^Ji. ju ijr a Lul . ^Lo^ t LuLoj 4_t-£5j-a ^ 1 n"»o Lul^ JjL^tj Li^ ^jy^* 

JjLia La Cj^Ls. ^_aaj JLoIo-Li i—SjLso (jLi I j j » i r-i Ijlj^ JLajj 5jlj i nil L^-l3 
^Lcj , iu 4.JI (_gjJI (jlSUI (_yJI J-^'' il L^jic J uaaej ^^jjl SjLjLill 

jjlj CjljUa^l (jij iJjjjlII i_k3jjj jcjI jSLII (jl <-3j-«-i (j^*-^ 

jljI ^a tiJLLai (jV i LuIjLuj/ fji^LMj LijLa I jut . ( _ ;T ^.I jCu ja ^L-sjiJI j^tA 

l!il_a .cLLallj^JLI jJsaL>JLI QJJ 3^^ J SjLu-oJI ^1 Jl^-"1 ( nl jj-a 4_t_L»_a 

3jl j < 11 I j uiaj 2 tj j , ,.tl « c_^jJj_o J.flj S LtSLa-a Ij-al (J_aIL>JLI j-a^l ge-i-Lta I ^aJ 

S ^_il£L11 Ojj L^_La 1 1^ i n"l \ Sjl j 1 ,1 jl t4j>.j i n a a CjljLLal Cjl!i 

CjI_Ll>JI LJ Lg-ila «"' (_yJ-ll Cj La j U a 1 1 4 1 1 n ilL ^ maj Jl jjJil j-a^lj 
(j^oSLj J-Aj i«L) (_ajl_=»o La cLufcLa p U**n (jl LJ ^-JJJ L^jl i JgJI (^ya 

il^I J^j" i hVI 4jlLi 4jI i_ajjLj (jl (j-a LuSLajj . Ljjuls jl I iri i^-> CjVLaivVI 
LjjI j_j Lea 9 1 (j^^J LuUajuJ <Li-ui-tll-i (jL^ 
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^j^" uli (jVI LuSLIj . Lb L^jL>. !j_o! JljLa jl><iJI iUejl j .,jj^>U 

(jl (j£La_l Li£. LjLo*L LjlcL_uj ijr j!j^J! ^j-uJLs . 3 J_l Jl>. CjLaoJL*»a £ ^3 
.cU^Lflj ( _ ;r 3 i_4^.jj (jl ( _ ;r ij-b Licj njLal e»-^ ^ 1 " 1 

t. i * nt ^jj-Aj . 4_a_j1_i 4Ja.5j ' 1 1 ^L^ols L_aj J^? «" i ill ^ o j rt 4_iL9aJI 

(JJsl (jL£ (jlj £^L*JI (jl Lj/Lu/i dJJj I. i 1 I II j l,yJ>.^L«JI i_-JaJ I (j-O £U-ujLa_a 

jl 3j-SLa <ji_> La ^jj i^i II 4j- i^ill (jLUsjLiull (jLljJI (j! jut Ji-ajj 

L_iLc J? (_Ljjj/^/l (j-aj . J j S" i n a It jjLaVI (j-a !j (j «i i^it (jl jl j-usLtl! (j"n* l 

^j—alj * (J^)> cLa£L>JI Lj-La (J_o_lLSj La Ij-JJ^ (jr-^ 4_a_)JuLt1 

Sjj|j_»iaJL 4jI j a j<Atl j-yj Ja_>JI Ijuk ^Lul 4 K i"i a (jl (_yLc .«Cin, a" i n I jJLs 
5 tj ^ t CjLLsLlo*! !}LsjI (__)J^3j (jl dJJ!i . LjjI!} (j-a ^ ""**'" d i " f " 

jlj_Us^l £_a^J (JLjIo-l Jjljj (^1 4.1al i u-U ^Lx-Uslj j I La a. I £ L^>.I j_a 

.dili (jJL^: <Lijpll 
(^-^ i(jUsG £ L<Luj jUtjl SjLxj (_ ;r A sLc^jSa (J-l3 (_psj_ll (j^JJ SJjLe-a (jl 

.-.La . h , ,-,11 . n n m 

s ljj>.l ' ■ J LajJ J-a^l (jl^ I jl La I . 4JLl2j J^j i n_l Lx-a ( _ ;r a dlLjc < Vi~tl o jjt, JfLa 
(_gjJI (j1_al_lJI (J-J-23 j'j^ ^W^' t-JoL-ul (_ ;r 3 4iaLJu CjIj_uJij 
i>JLA dul^ l!il La JJ-^-i (jl (_$! i La ^ i ^a_i_Laj 4jL_a_l ^-i^egj (^Ij^aJI jj Tdl 
(Jj 2j '"II ^jjs Sji^CjJll «L>.ljJI Ljj 1 j 3 ^jjs (_gjlj3 IjUk ^- a J^ (jr^ ''^"'^ 

,j_a (jj < j 1 1, SLaLSLa JjS". , ,iU SLalSLtl (jl l_Ll Iju I its 
^l_LlaVI (jla Sj_jJL^> SLaLSLLI out£ I jl Lai .(jLaj^>JI (jjj ( . lJ J^ Jj^J i uVl 

,j-u^ JL>. (^jJI <■ i» i^l lj-ai ^ J < ^ > Lt« IL aJ La_a ^.^juj 

CjI ^$jL1j (jl^ ^ jj! L;r 5j^£VI i-3jMi1jn1l jjbj tdulj iAjS y\ jj flgjl ^1 c-jj mi i ft i . i ^ j_a ( I ^) 



L-i^l Jg" ( ill (j-o (J123 ji Jjj-J (jr^' (J-J"* - ^ j-«^Li*-J1j (j-A i— 'l-'J-^'j . 3ljL*ja 
-3l_j_>J1 * )^ 1 i ntj 4_lJ_i_lJ1j {j intl (J_al^£. (JiLa-4_t_L*_a ( _^)1j-o^ LcLajlJLa jl 

cL-mlllj LgjLjISLal L^J CjIjJiI L$j| ( _ ;r 3 i 'I i"i .(_p3jJiLi sQjL^jI (j^sj-oj J)jj3 
j_o_«JIj (jIojJLLi j j Till (jl dllj i Ltj_LC j (^yjt 3Ll>JI (ji^- (ji-oLlI! ^ c 1 1 uai 

^ j La II I * I j <LS ' ■■ a ( _ ;r 3 LaLt Ij i a ic L«-a ^ '"'J Ss^jjJIj 4j|ja^JI (jl 
(j^alj-a^/l Sjlj-lL (^ ilJiJO ^ylll Cjlj-uJilll ( _ ;r Lc i_Sjj<I]I (^ jo-Lj jl Luis 
l_LiJL>. (j-i^- 4li3L>J,l Jjj i ii ^jjS • La ui l] 4-Jjij i ii a JLitjj jlj 1 1 j j 3. 1 j i (_yJ-!l 
(jl aIjuljj 4(_p3j-aJLI LLUajjLj (J-al^-tJI (^^Js ^c^tHjl p U**n l_ul_3 4_pe_i-oJI 

'. 5 j i i 1 1 -Lcl i ii U (J-oL«JI 4jLL«j (J-«-*j 4jLsjJIj . SjLjSjU J ■ eaM I La-Laa. p i i a ) 
jjJjLij (j^jjL) j-aVI ^_Ua La^ . jjJI ( > ^ r L^ Luj Jl^Jj 3^ ^oj-lJI (jl La^ 

Vj-JS . I JuJl>. mi ' JsaJI (^j^ (^^J-uL-ul (Jl J_i_U JLa-**M ( n l*M ul3 LLuHi)) ' 

(Jl i n 1 i_3au_u «S cL>JLjlj l_ci_j£j i_dlj) jl (_pajJLl I JLA t. nni ^oJb La» (Jl i iM (jl (j_a 

jl iiiJI j (_psjJil I JUt 4jLi^>I jja (j^aie-uJI « I Ju&» (jl ( _ ;r 3 t_jl_uj/^/l ( _ ;r & La» 

(_^ i ii a j| ^j^-^ uJI I JUk 4j>JLua (jSLaj I ^j^J i4j i— flj ^j" i u a 4j| (^yi 

(12) » 

S (_^3J-LI 4_»_tjt_) 3l_o* * 1^1 1 nl ^Lul 
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jj I ■ " (jl_Lj_<j/ j-^j-a Lib-Li J-s-kj Frank Lilly 
. ^jlj-lill jj-* iyCti^-uj £3^9 Li^jHa cd_<m_a 

Lfll . ^ J-fl-ll Ll-a-L^J-lJ <_ I J I UJ (jJJ^J-li (^JJJLJ 

t 57C L^jJLc Jila! *bj^ jjl ^ lij^^' 

(_£j^>.^/! (J_«^=_jj (j_a L«_aIJlj>.I 

(l) .2l>L^U 

jj^jk j^Ll) L a-L ev ^JLr^J! ^jjJLJI jj-* CjLLu^IjJ! 

lies-JLi njjiL (_gL>- a uu uuy <±*a.l l!I iPeterGorer 
ABO JjL^s <-3->l>j (jjJI il>l>^' f- 5 J"'' '^' a o^- 

. f " *. J n . I I VI J^»JI 



. [^>-^imi -cLUa-uJI ajJI Lj^L>. i . '±ir>\ ^Usj-t-u I j o j^ -AJI (*) Louis Pasteur j <" mb tj"-i>l 
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i a a 1 sLLjLsjj (jlj 5 all (JjI i -"■'a J£3*J U^-f' l-*jj • C"jLijJuJI (J^ O" 3 £-3"^' 

Laj!j^>.l (j^L<u V (j!j_loJ! t— ijLjo *lj^*-l 3JjLa-o (jSLa-i 4jLa (jLuijVI 

. (jl t.ri'tVI l<* 

, -<l \l , a ^ Cjl jJa_a aUa-i ^yJI JJJ^>- (J^lojj 0J-fl> 4_ijl_»o *lj^>-J *Lulj 

j 33 i uj 3JLjjaj> cjLljjja.-4al uSS\ 3. 1 1 (*J plj'till (Antigens cjLL-*-_<jj|) 

(_ylll CjLLujj^JI ifl 'I i a 1 1 aI i ii-v^fl ^Lijl ( _ ;r 3 f&^cldj i4-lL>JI ^la i ■■ (ji^. 
^Ltaj j<u-ul aI talll I JLA (ji^- (jUal • "O^J-^*' 4-ajLiLa (-;r l^. f> i u -*-JI JLcLvuj 

JjLlaj I r SVLj-o^ULi J-ljja JL3 I jut cULiu^ (jl 4J (jr<-jj La (jLc.ju.uJ . (H2) 
' a ui£UI IjUt j^jJLo ^-LlSIlI 4i_u_uj JL-*-_i 4jV tiJJjj 4 ijr LLc sLt-tlu 
^I'rio jj^l-^ . a \l . jj) dUxl La . J)jia£. SjLC (_LtaJ I H2 ALtaj (j-SjJ 
Jo.! (jL*> jJia .H2 aI la h LgJ SJa^Lc V L^jbi JJUj vIiUujI w a j j la (Jlj ii A 
>Laj_UI (j-ujL>JU (j a uili i ■■ aj iLudwik Gross <jjjij^*>. lLLj^jJ jjtj i«.L«l«JI 
(jl 1957 aLc (^^a jL>.^a i^jlj-LaJI Lu*_j^_jJ L 1 1 ( a t.S*** a i *-^J3i5rJ-* J 
- 1 LaJu 43j^La DNA I j j (_^"-u*L>. (j_o 4-<Li3j) cLtlajSi jl i Virus jjjijj-lS <L«j 
.(_psjJkLi 4jL^sVI j**^" j 1 all (j-»lajtJI ^Litlll L"^L>. "*_' 'cA^JJ-^' (j-- 1 
(JL-*-_o jjt 4jIj^JI ^al^. (jSLj j«la iH2 a I la ' (j£, Lu i"i V (jjj^jj>. (jL*Tj 

( _ ;r _Lll (jlj LaJI CiV^I i ii J 4_ajLa CUxa-LtaJ Sjj uixll 4jL*jI (jl (^-l^. . «G-uuljJ) 
, ta 3. ^1 a l _yjj L y>. 3JLiLa Ij_uL->oI ( _ ;r 3 JJ^>- J-yJ 'j^J •■^J* J ?* J Cr^ L^-aJLa-" i nl 
^a (jjj^j^a. L^aJLy" i ill (j-iJI JJJ^I CJV5LJI (j-<* (jl dll j) i Luj-C I'j i"i 
(jlj (jjs Ijo-lj Lc^j iH2 jjjs <LuLaJ £_J-tJt (_)-«-><J duL'T LLAJ^jjill (jc sLjjLjo 
I jut Jjt J»l 1 m~ij jo-ij . H2 a I la j (^ C^iLLjc-luVI ,jj* 5-iSUJ.I ^1 ^jVI CjIj ulC 

(j^/ ajLAJ **-j-a oj-SLj (jl (_gi 'j-5-^l j-* La j-a^l (^.a (jl jl i4aj)l ii-u -^j^*-* 1 
•JLj^^jilLi SjL^^I ^aaj i>j_ut3 «U H2 ALtaj 

»l n I » I Djuk 43^£La jj-a *l-lSL!j 1 4jj-Ltaa ( _ ;r uaj-J (jl (_Lia CjLa Jl^j 

4Jjjuo ■ La 1 uj 4jj)L^JI (_LaLnil jo-l ( _ ;r a (jjilaj (jijJ udjjja (jL'T lji£La>j .(jj^i.1 

. J I Jj_a] I (j^, 5-1 L>.l j tali h J-fllJ tiJjJJ^JJ 
(jlj j a II I " t\l , ,. a A,,., 4_ij-_>o (^rij-I q 0 ' a (^y-i-II 4_ij^?e-lII duL'ij 
JLi^.^/1 (j^ JUJjlII J!>Li- La^lLujj C^aji Ji^-J)jjj/^/Ij J-2-J.I ( _ ;r lJI-(jLljLL>J,l 
(j_aj . 4ialse^q 4_uljj CtiLa < a (j-a I 0 La (J^ (j_a (j^alseltH Luj-aj Clt.iJtj 
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.<gJ}L^ ^ ^jJ-Vt jjl }LiU_a ^I^JI ^ /La y- i i^ I 
ouL£ H2 j»Llaj ( _ ;r a ^ i nj ' (jj*_uj^/l J^uo L^L? a « 2 J I 'LtiJ! (jljiAILa 

jlj 5 a !l L_a_Lu i Lui_j£^_jJl11 CjljLtloJ ^jjj^jj^- ijr 3 (jljJLoll «LLaj>u 

ija-laj CjjJj jlj ■ tLtiuaVI Sjaj^M CjV^Lj^J! (jfVJ ^° Jj'jj J^LL!! 

jjiv 4jLa Ijt a j ifuC d i ii n-'wj g| i .1 o jj-tJ Lo Lg-La JLs-ljJ! JJLC J-Lu 3jLJJL>- 

4 Mf LiT-HI J J LO JJLJJ . (jljjLol! Lui-J^jJ jj^jJIJ-LflJ JLxJj jLa 

^j^~» a jj>. I j j jjljj . H2 (j^-lLi' * ) Llc. J I ^ 3^ 3^ d 1 1 u f T I—a La^ '"(VjT jLs 

. LuiJ^jjill sQjL^sl JL3 L^La (j_a JJLa_J (jlj^LoJI 
^J_a^t-i jLa Joia . JJ^>* J-*tH * ^ La^ Ja-ixcaJLi «Lss_u_Ll1 OuL^j 

I 1 jl-i-' OuL£ (jjjiJ! iH2 a UaJLl ^ "nil" -si, I (^_Ltc_ujV! (j- 3 JLs-lj (j^*-^' 
H2 <j^H^ CiLa--*. ^JLI! o' Lai .^AtoJLl (^Gj^L-J! <>a J£ Muaf 
( _ ;r & Lui^^jJJLi LgjjLcal 4 1 1 ii i iJluL£ J_2a (jjj^)j>. CjV^Lj/ Jy>.jJJ ^ mAj 

45 LU 

• ii>^^' (jlj^l <j-° 

«L>-jl Ij-pita t j , -■ A . SjjlxjJI JLia sLsejLu (j- 3 ^^-y Cr^-i 

. Lui^^ji!! £_$\a-> L^J 4^^Lc LgJLa SjL>.lj 

4_ijj_Li j«_L«J! Jj^sjjj Sj_a Jj^Ls .(_g^L«J! Lai u~6\ (jL^j 

ii— a.l^" i ii a j-lC L^jIj ^LLsj-ijJ! (jjs ^J-J La J^j" i a a QaS-J CjLi! ^J-><-!l (^1 JlJ JLaHl 

(jVI (-;r LJ ^j-La I jLaj . Luljj 4xa£La^ I ^ . .. a » i_aL> gZu ..Vl 3-a^Lc (jl cj^-^ 

' a ' a j Jl^j . jj-uSLi^)-^ 1 ^jj-a ^**i ui )l Cjj-aJI ' Ja 4_jiSL] 4j1j^oJ1 ^i^, p i na jj-a-uj 

(<J c^ajJ! cdJi ^^bca . Ijji-^s LaL^II : JLSa I jut <ial i^r^l SJijJ jJaj 

^ta-m j J la3 CjL5jjj>. ( _ ;r a joSLajj <bl '■ i"i VI H2 ^Ltij (j^. i_ajju (jSLi 
H2 ^Ltaj tjl La 4ijjJaj La^C: Jiia (jVI Lai . I Jl>. jJL«js j»Ltflj 4j|j i Lj}L>JI 

.<(^Lt)> ^Ltaj d ulaj c^aaJI ^a 

jjjijJ £Lflji>JI ^jjS 4_iSLIj i(_Luj!s l^I ui!qI 4jI£j I JLg^ i— a I uual jJljj J^J 
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.oLaLi^VI 

Lculj . 4JLjJL>JI aLxVI 4jr JI Lajl.} j j i u \ ^Li ^jyJl -S^st-a 

cj1j1j-SJ1 ^jjjutcILj (j-^j-H ^ub jjjjLJ! (jl l_a^ ijjjjLJI «U^_4_ij 4 ( jjjLU1 4jjl?c_i 
oLuLli nil (jjij (jl_o~V! (j£j • L^j ^Lj-^I' cr^' £'*rjtl £j jjI 0'-*-^' 
(jji 4_iLa I j *C i» j . f(_yjj> (J£ oUII jlj_2J! jUc3l (Ji-Jj (jH-JI 

(JjjLlII j»Lu-4>l l_l JLaJ Lal£ <jSLj ^sJ ! j-2> (jl VI i Ij^o I J-l«-a Laliaj H2 j»lioj 
LaLfli Ij i a t£ (jj^J ^ -> I Us M I Ijl^j (jjjLJI ^Lsu-itl t_!JL>- La La? i4j 

. 4_JLc.J <Lo^La ti^e-J ££_)Lita 4_La jjjjj JlS 4jIj ijjiaj-tL 2 <\ , oV| j j-*- A" ^3 

q « j ' * (jl ljr £ I j j 1 » La jl>. ojI^ otaij mi^I (jLa I jSLa>j 

p j a1 )' (jjj^j>. ( cL>.j Lj-Lu i^jlj^Lil! ^£ H2 aLUsj (jji^. ^$3L_ulj_} 3j1j^oJI »1 air 

L}UJI jLkJ.1 jJ^a) HLA aLU^ ^(jLuiVI ^ <LlJjUil j»LtaUI ^1 

. (3j^ Ul itl g I ' ^ Jl 

i.ijin) >Lusl HLA a I Us u (^| ,^it,| Cj! JJjjs) oListjiiVl 3_u/tj.S Cuofi JLaj 

cj! Lp i ntl (JjIjI • j-^V -O- 3 <j-° LgJ-SJu s 1 1 *--"* VI £jj «l>.Ijj>- I j"j i a I 

j aj i p i n-sJ1 jljJil d 1 1 ii ilLi *\ at j . ^ *^ CjI_L?c_ujVI (jt »l a Wtl t a uu^l 
■ ■ ■ 2 » * (^lll 3^>.j^J| Sj^iJI ^ JLjJLjsJI L-dSj| jl SjLjJLjsJI 3_iKJI (_>ii3j jl 
(j i ii ij-aJI Jlj Cjl_La_ujVI tfJLfli Jjl i— al uu^l «u J^J .Sj_ZuLui «L>.lj^>JI 

3 i .1 a Jj-c (<u 1967 aLc Jj-Lsjj . 1958 3 i . Jean Dausset 4 _i . ..j^ 

SJVjJIj 3 j a U II 3 j a i»Vl J-jlj^j J-o 'Lil (jlc- -J^C: V (_£>s-l oLbtjliVl 

LaijjLc. Jj^s^a . L^jLvuj cjLaLiij^VI i-.a<» I ■>■* cjl-La-iliVI i>j^j 3-iSLlIiKV I 

LfliJJLC (J-i^J CjIj i i ii j ^1 Jjuj i I_L*_ujI j iSiC JLs.! ^1 1 970 aLc 
w j 9 ui-3ell ^>.^aJ^a-uJ I ^j^^jJI (j-a ^Jt Lj-uiAj Cjl_tJt_ujVI j>JLAj 

^l_L^»JI 

a La c j-^-^ 1 ^ **' a j *a j-i a * . 4_Jl>J 1 ^eJia-uj ^i-^- L^-mAl! 
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(2>c p i n->JI ^Laj 3 o < .iL>JI j i^iLulII p-ail jl>.I I jut 3_j^JI p I k. jj 
« ^ L-iaj_J 1 ^ jJI Li^L>. » (Jj^l '.(^j^La ^ ^ (j-* <— oJLjj • j^psj-ll jLua «u_oAj 
jlj a" i ..Li jjJlj 4-j-ij *C i njj£Lua J>j-l>- (j-o (ji^^ (White blood cells) 
^yju-y 4j| (jl-JJJ (ji ^jU" i .") V s^yjl/ j-ajGj pjvLgj 3_j_o-aJ_!l J^Li- 

(antibodies) «3l n . A,\ 3 SjqjJI cjLljj-?^' cr^ p" ^^'-^■^ p < n-*. ^1 

I j 1 ..." a , a se-J-Se-Lall 3_ja^JI SJaLtaj (J-o-so V *LlL>. Lj L^-mAj Jj i a b (_yJ-!l 

SjLUal! i ii-v^lj c Lxa-ixll Lj^LJJLs .3^.LU! jL^>. ojjjjj q\ ^ < < h * ( _ J -Ju£ 
jaSL>>j jL$^>- (j^lSLij Lo-a>j . Lj-Ae (jl^pjij *LlL>. i^l 3_ja_a> ^Ijjlxj 

^JsaJjj p i ii ->JI (_L>.jG (jl 4_jjjJlI! ^1 i ii-v^fl (_yl^. i_<J-LaJI (j^s c^ 11 ^ 3«LaSLJI 
^-^-juj t^l—i i_£j^-*-Jlj Jl)-* - ^ JLua p i n -»J1 (2>£- (jLfcSljJ La-fl>J . «Uzjl_Ia^a-i Jl^JI 
HLA oI_L*_lj_iI j_L4-ij '"'Ijj ta-aJI (^ylo- diLj/jj-iillj Ljjj'i'C jtl (j-a I jCljI 
LgjLa-ijI (_yl^. (JjJ 3^j , '^r- ^LaLta-i J-a-so L^jL^j L$j j S3 i ■■" (_ylll Lj^LiJI 

3Jsju Jjutj 3x.LUI glials . L^jLij Lj}L>JI i>jufc ljSLa>j .p maJI I jujJ 

VI p J 1 II fit_x_u_a_l p i na»JI L)^L>. J_ua ' a *^ gji o C 1 * ^J-^- 3 L)' t — < -^ > ° (jr^ 
.dlljjl J-USjj JI^S-I (j-O l^>- S jLJu CjVLs. 
(j ii a ■>. (^Jl p m-SJtJ .(j" i"i ^Ljc^>.!j (Jl i"i? HLA CjI_Ljc_l1j^/j 

(j_o l_La JLs-lj iiJJJ iDR, A, B, C, D, Sj_u»ILo 1 1 a a La CjLcjjjjaji 

. cue ^ o ^e_a (j-* U^— tCjl— L r^ _ lT uI -"-^ ^jJI cLc ^-cu?e-a i ga * La 4_i jJlj 
Jj^aj La j_aVI 3jL^j I_l) (jjSj (ji (jSLoJ I J^JtJ . (jj jJI_aJI (jjs ,jjs JLs.lj 
(j-Jji^^a-tl cl^ ' T - j-u_4-i (2>^-4_i 4jI (^ji^. , A * CjI_l?c_ujI -"-^ (^jJI 

<U_oAj (j^*-;^^! (j- 1 ^^ ^1 (j-* JJ^ 3 L)' ^^>- 1^! SjL>.1j cLc ^a-cu?e-a J 

.julyU 

(jl-J 4-lSLejJLI (jj-j-Sl^iJI JJLC c-ll i n->. »l n U II Jj^sjjj j<sJ (jVI 

jSs p-^-il (j-o Ij i ii j t (a^-ii dlljj ( _ ;r <j/L_uVI i. 1 1 1 nllj iCjLbe-LLi^fl 

(ji_Ljl i at uigSl (jVI (_y^>- pu J-^ cLiI Ir . I gJS I jjl** <_3jjiiJI (jjs I jJSLcij 

(_L^ t_ll i ii t-l LLtkSl I jLa ".CjLc jJjJI (j-a ^LaijLa Lo£ LLua «" Loc_ujI (j-l » i iilj 

(jLa iCjl_La_uj^/l (j_o (j ii n -»JI CjLcjjijJ,I (j^j LckjtS 4_iSLaJLl (3^3 1 jjJI 

(j-a 4j| jJLu 4-ul i ii -»JI d£>-^JI . (j^^-l' CjLla ^1 J i aJ J jLuJI £jjaJe-a 
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j! (jjjj>.V! (l->>3 jJ^c (j-ul) -Slj-aVl (jjj 41x^.5 jjj> ji£l j-a HLA jjJ»JaiVl 

^j_a d 3 )l LaH a C)Lc^ a -^-a d 2 )i LaH 1 1 ^_jl^j_JI a ->o) dJJ!i (j-* * 'J**'^ > La 

. CjI_ljc_uj^/I (j-a <l 5jI Laj a CjLc.jjjj*_a I i eaj I ja^j jj (jLa I J-$Jj . CjLaj|jj_aj|j£LJI 

lj->Li VI V j<ul ji!l (j-U La-l3 g I L^Lg VI Jjij (ji ^ L-U I .ill JJ* I JLAj 

«^t^a (jjJ (j-o LLa IjjJj (j-L d i i ii ilLl Lai . JljJl>JI j . » It ^ I (_>^l3j 

j jl2_i fj 2-LxJL I £jj (J-^l >^ l5 j-II £3-*-" *LUicV! ^ j /hi j ,j-a <jJa HLA 

.(O&aVI 

HLA(«Uii 

l_-JaJ I cU^-a 4jj/jLxj5 (jr^C "J-^* ^ jlj HLA ^Ltiu ( _ ;r 3 OJc-JI jlj n" < nl £_a 
■ 4-lal m-lj l_Lal jJi^i r I ' *^ £jj s ^ > -'j^- l^* 1 ^ o' l^*-^^ 1 O^- 4 -* 
(Jjjjaj ^ 1 11 ->JI ^jjs <tcl_LU jl-£>. j-al ^L*j ' J lSj 1 nl I p U" i 1 11 LlLkJj 
sLa- 1 11 I J^** *— ^>*-y <j"^ 4j»- 1 11 t^U 4-Lm itLi w ajglaJI 4Ll3 Jij (j-a j-jSLi 
' I ' ea j i p W**i i 1 11 LlLlIj . 4j j j 1 ■■ I £ I ' V I £j j ^e-i-Leaj I J-^-iJ ' 4_uj-C 

j! ^j-lISLi j^JJ-aj (jic- SjJlSJI jlj^Vl Jo.'^ liUj ilijVl IjLu 

.dllj (_Lt3 J^s-T ^j^" ■ ■■> V La-yJ i4ILajL2jiJ 

1 ii-r It Sjojt <"«! al t. i< \ fijualaJ iHLA CjLIje-lliI q\ dJJj Qja jojtVI (JjlIj 
olj 4ILajLLa jl 1 Ljxaje-ili l_La L-alj^j" i ill ' e uiSUI cU^sj^ LJ ^JL23 

. l^a V I jj-a 

CjLoc_ujI 1 ^ \ LajLLtS .j_a^l Jjl (jji cLx-Uslj CjVLalo-VI O-lL^ Jl^J 

njljiAII ^ H2 ^LbtjliV uljJI JjLILI L^jl dnjjj ij-aVl i^jLj ^ HLA 

CjLLsLujI -ia^J Ll^t-l mi itl ^LaL>JLI ^5 ^jj LtflJ ^j^oIo^LlII JL>.| 

(j^j .(jlj^aJI O-j uu^l (jjJ-II CjLULujVI JjLa-i (_psjJilj HLA ol_La_uj| 
4j_j_>«j liil i LuijfTajlJI ( _ ;r Usj-a Jti^. HLA £_o-i JlJ JiJO j<u ^iLa L_ujji 
Ludwik) tjlj'iill JLi^. liJL^JlaJ (jjajlj^ t_gj uioJI i_3jljj.l ( _ ;r Lc JJJJtil 

^^rlljvj . 2 j il i .1 Laj ar ojL^ ii^e_JI jjLaj (jl ^ylz. . (Geross's mouse antigen 




iicLLU 4-a Jiir" i n_i 4j^il Ijij-ilo LLaxJ HLA CjI_ljc_ujI w La «"' 

j-S±aL (^Jl HLA oLLsl-lu! 3 i ik^ (jJ^jVl <j-a J£ w La (!) :^ , ,i->Jl 

£j-a ^'y^- isil_Lia_j_J1 ^jJI l_i^L>. (* )) . -(j_u_$_>J! CjLc ^_4_>JL1 jj-* (J^ (1)-* 

I J^j"'"'' a HLA a I la j ,j_a I J C i. . i .1 J 1 .i->Jl Lj^Li- j-i^ ilcLUI jl 

. L^»a.l j~ *» ~ J^" 1 all HLA JjUO V 
I r *l_j-LaVI 1 - 1 Laa-cVI £jj <L>.!j^>. jl mi" 'il nilta £-aj 

p j"l al .^."O ^LlLsVI j-luJJ . 4_Ll*_« j^palj-ai ^yzjuj HLA a I la * (^A- 1 c t-*-^^>* 
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j^j-«JI 3 jX\ a ^uj . 4 i . . n i o^J^^ Cy 3 OJ- 1 ^ lP 3 >° (j^ 1 

(jJjVl oLLLljjV! c^jKj ,u^jX\ HLA ^Ij-il (jru oLLLjjl (^i^. 
HLA a I la j 2_j_jJa 3 I i^i (jlr cJj CjLil^pJ! iiLtjl (jl ^Ir 

Ij i ii i nlj .^-£jVa.Lx_a jlj t>~ t nVl (j-Lc »l ti 1 < II dJJj j-ia^ i^paj-Uj 
( _ ;r 3 CjLl»-ujVI JL>.| jIj^J -ilj 4jI (Jj^l « (IruiiLaXa (jr^ ("^^-"'j- 5 

3_iL^5^LI 3_Usj_c j-l£l (jjaijiiVl I j-4 J-a^J i^jJI Jj^JI dUj (j-tfJ 

i Ijj j k> «(JJ3l» cjLcjE-LbVI jls-I I jj I jLa (j n'CtlLij i^iLiiej V (_p3jJlLi 

HLA j»LtaJ 3_La ^yk: jji*JI J-Ss :3JVj J^b-J Jj5 1970 
. ^jLLajlJI jL^>JI CjLjLLjjj/ jL>.i ji (Hodgkin's disease) (jSL^Ojjfc <_p3j_aj 

vZjIj ; i ii tl lij-^ i^i li^t-JI <j_a JL>J.I I j-A ^ Jal uiill jlM JLSj 

^<u JLSa. j^l J j ri'f i nl. CjIjl3jjj i4_LaljJ CjLs-Ljo £-a i3j_o-VI 

(JljL-aj 4 Lai-iieja Luaj-a (^-uLaij J-^^ ^^IjJ CjLa^Ltl^ HLA CjI_lsc_ujI <J^d-J 

lULujI HLA ^Lta-J ^j-mllL <LaLSi^l ^<u 3JVj J^W-b' f 1 -*' lWj 
olj <LaJI i—jL^lII fjlaj^i (HLA-B27 4 Ac (jiLajj) B 2x.jjs->J,I CjI_L*_luI jl>.| 

Cjlj-5_till * iL^Hllj . L»_a ^tlti3 jl Cjlj-5_tlil J-U3.LI j J la I I L Mini (( ^4J_aLJI 

^ 3^ljIjJ aljlieiuiV J-oKJI Jill aJLSj HLA-B27 ^yll i^i~(tVI 

4_a^l_»Jl_l j^paj-LI JaLujI t_-t-u-a (jl ^-^.j j^^lj-^VI JL>.V «L_sl JL^Hj_uVLl jj Till 

: jLMUt ^ UUt ydlA^I 

,j_a 5LjUI ^,^4 , 0 ,j_o t_jj_S_j La 0 al ■ ~~ 1VI olj aAJI i_lLglII L-UJ-aJ - 

.jjlijJI tjl i uJI ^ j I loX I <_ i Ir ij njK i ntl 
.(jKuitl 3-aLc 4jUI ^ 8 (jJlaa- ^ HLA-B27 (>«Jjj? j - 
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HLA ^ ja Oljj oU">Uj ikjjli jijl : 1 Jjo^- 







:HLA_ cuU^rt^iil ^ 








A1-B8 , A2-B12 




Bw6 , A1-B8 








B40 


( ^ y&2l\ jLiJl JLx^V 






B18 


la* ^Lajjl 


Bw21 








A9 , B40 


( i^>\X^j^\ i _ 5 kUJl 


B5 , B40 


( <_>M f 1 -^ Jfj* ) j-L,^' 


Bw 35-A3 


J! jl\ r U-^Jl Jju- 










A2 


( L^^* 5 J olA^ 






B17 


( jjl yJl J*>l^l £ 5 yiJl j 




: r Uil jl^JLI ^1 yt 


B8 
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I Jo).\ \ jus JjUatjU jP jg\ c_lt 








( p— ^' J jh^ o* 


B8, b 37 










: aLM jjil^t 


JjIj, JjI/, jjj/, jjw Id, Lwo 








B8, Dw3 




A 10 




1 ) A \ 1 ) A f 

B14, Bw 16 




AO D 1 O 






j^iil j Wlj 5j>y. oU/ ) 




( il . Jv>Liil j ^-jLjJI j 2j—Ld( sUzpVI j 


A 'J AO n T . , 1 C 

A3, Ay, .bw 3d 


(JtjjJI ,j«LmJ-I aLM <_jI$JI 




: tU-s^jl 3A*Jl ^1 ja\ 


DO TD-l C 

1 JO . D 1 3 


I ■ 1 1 - f !i ! Il 


B8 


( >L3jAil oAjlJl) yaj j^r J? f ) ^3jAil |»^M^j| 


Bw 35 






0 >>y ) — " — ; j*» Jsp 'CSy~i.i\ Jo y 




Jt y;3 Jj Jjy^SOl sJjJI j 


B8 


( oLJA*ll jjl jj j 
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HLA »\2aj ja iJljj OU">U> ikj jll Je\ jaH\ : 1 J £>Ij 



^ _^Jl IJjfc __j~-T lis] 


: ^> J.UJU hl^yi jt- j&\ 


;HLA oLjrt-xJ[ 




Al, B8 


4j Js£S\ i^LiJ ajbj 




: ( _ r wiil jLf=M 


B8 


W,i.;ll ^jl! x£}\ ^>lf)\ 


Bw41 


J_*_5sJl ^Jj-^ jJ-*L>- 


B15, Bw35 


t^jl jll jl_CJ! (Jul; 


B8 


( .J-^kJl ^ ) J ^p^J* J» y 














A3 


( jM . . i_JL.ll 


Al, Bw 40 




B5 -B18 










fl_4-Jl J ^LlJjjjJI Jls4 * 


B8 




B12 




B7 




Al 




A10 
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HLA jilki j< LSIjj OlOUj ikjjll j^l jrf^l : 1 J jA^- £>tt 





: js Ji,\ 1JL4 i.L^">0 3^5 ^ jisl cj! 






A10 






i_5 j_L«j olgJJl tjlfdlj ^'U^-Jl .-jlfJVI 


B17, A28 
















A29 




Cw3 








Dw7 


^aiL| OLlp^, 


B12 




B15 




B17 




A9 




B5, Cw4 


( ^jLiliVl Oils ) lilill jll^ 


Al 








B7, Dw2 


iJmlil jcr^ 2 ^' OLjilil 


Dw2 




B8 
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HLA ftiaS ji> 5_jljj OL»5Ui SJaJ jll J>\ yfi\ : 1 J_j.br 



p IJjs L*^ c^T lit 




:HLA. oU^xil 






1 ■ t j u^i ^)^->i^ii — 


A2, A28 




B18 




B17, A28 


til c-jL^NI j=l _*l • Ljj i « 






B27 




B12, B7 


brUi^ L-tS'JJrl 


B7, DRW2 


Uj*>l;J.:.. l ..J'l _,Kaj ^jyJl *_jLgxil 




: sjjl j^lj^l 


B27 




B8 








B5 






— "T^JT" ^-iw^ j Sr°-T — ^"-fr^J V J'^ 


B12 






Jl g^ji If ) JUli tilsll ^ JjJl alJIjI 


A3 


( tSj^ 






A3 
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HLA ^Ui; ^ SJijj ou*>Uj Skj jli ^ysi y^i : 1 JjJl?- ^itf 







:l ll.A oU^I 




Awl9, B12 












B27 




B27 




B27 






"LiJWaJl ) J-WiJl J-^LAil t_<L$Jl 






B27, B13, Bxl7, Bw38 


( J^ULI 


B27 








b27 












Al 




j^jii B12 




ijt _jJ B5 
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i_jL^jJLi I loX\ 4JL&jLa d 1 1 ii i ^jjS I i eajj HLA-B27 (jja-u-il j j Laj - 
HLA- QoJLi^ej ! Jj^ j uic 4jjj/ (jjs Jl>.!j 4 i i ii i ( _ ;r Aj ^ al . .V.tVI ^Atl 

■ La j j* (jl< i nil iaLc ,jjo Vju j^jJI (jLAII ^LajVl I ~'j i — - lilj . B27 

. I (jjs Jls. Ij ^1 A i i ii it I 

LUsjjlj cJL^- 1 HLA-B27 (j^^l J^*- 1 (j-* (jl cjL_o1j jJI £yz i^-fu 

j^paj-lL (j-^*-^- 1 ^! lLsLujIj . j^paj-ll j LajJ j^pajjGjI d i i nl cdjl_A 3_}Lj 
(jlaj-^J i n tl (j< j S jj^^M 4jLual Sjjj l_u i nil (Jji-I «Li-Jul Jjo ^J-^ 

3/ a J J Lo IjjU B27 (jj-jl't? jl tiUj i^L^allV! '-'Ij 2A1I i_iL£JI 

«Lcj_«^*_a £_l<ijo (jjIo-LJI i uj joJ <- r 'd>^ ^-4^ CJ-^ 5 * *L|-3 'J^ Ct^J 

' (j a ^ ' ^JVi CjIjJLUI » iL^jJI j^paj-o Jj-o i LUa 1 j-o i j^?ej2J (__At1 (_Lal ^OJtU 4jbaLL 

Lai .(jlsjJi,! £_oJsa Lta i- i J i m* JLS (jj^JI ^tHt^' J i^LutJl 3-<uL9 i_gl 

. jLiJ^I eJJb ^j^* 1 ' a H j-jllLa C^ej J-J-aJj ' ga a 1 jJia (jVI 
SJl^cJLII CjLjVoJI (Jj La i ul (j_a 3j_aJ_o iJluL^ 1962 j»Lc (j^o j»o-_ dlljlS 

.-,Aaj"j ^ . ^.aS?l iSJI ^ SJ^jsj^^Sj (Us s Little Rock) «<-djj JjjJ» Jj 
Sjl^cJLI.! cjLjVjJ! (^JJ Ljjj^ (Jj^ 3j_o.^/I Ljii^j lt^J-M ct^ Sj^ajdl 

, ^LLlII I jjt ^£ cLAj-u 1 jj&^jLi jl SjLt-JI jj-^S 'j J d*i i n i 
^ ■ La »j (j1_LaL«J! tjLa 4_tJajILa 4jJij>ji (jlslj-ol 

.(J^^U Ljxjjl23 j_t£. VI jjjJI jjIj_»1/ (j j « La Sj LS-Laj 

j^LaJ Cjj_oj . L^jLuuj_a d ijii i nil C^jlSj 4jtj_JI (j-a ^ LJS CjLcLuu J-t-iJ 
^ J ^ La ijr 3 jj>.VI Jm_i Ijl>.Ij ^jjijILjLLi LjjI**i i < njJI ( _paj-4-i llilj <LcLuu ■"■•<- 

.j»ljj Lo (^^Lc. I." i I njl JJJlVI (jl LlL>. IjjJ 1^ ri UU i nil (_j.II 
CjL1oLlo-I ^C.J^ .CjJls. La Ij^iSLa j_o^/l !>Lii^ «LlL^I t-JSj 

',' *Lkj_l!l (_J_La Ljl" i i njJL I jj ir-i? (jLu&LU (jL^ ^ j La 1 1 

J__kCjJLl ^J_> LagJI ^L_lUs (j^s La^i. (j ii uu mil Jai-J (jLlCj-j V LL^ Uj 
I i j 'I sLi^Lcl (j_o Vj^J • L< j i '--j a j_ai LiAa. I JLai __ T iaLiJI ^1 Jjj-JL 
. jj>.V t_/Ls- (jj9 ^LJil SjjJ ^jJI 4jljj_<j/ CjVj|j_A jjs a.\ itlail jl JLcl Ij i ul 
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. 1 Q (j J Jut (J-ULtJ 

^j_<u?E_a i^paj-LL) SjL^t-Jl 602 5_iLt-^j ^L)l 4jljl^U <J^L>. (jj-^J 

- 5^ j La fiCbLual (2>^ iJ^l (j I ^-^jj * v 'JU ^5 -<J -?^^ lJll^j) IjLs*- 1 1 276 
Reiter's) jluj ^Laj^ll^j ij^J-y-^^ I JJJ'^' c-^J-^ ^j-^dy 1 Sj-Ji^. j! 
i_iLgjJLi I j j , ^ iuLaj Jj^sLiL! i -il j~tt ,j-a jjLi £jj i(syndrome 

^j^SL) ^ji (j-a V 3jU>.lj 5 J-a J-^J CjVL>. {jja _}J_*Jl I J_A (JlLa JJ J toj 
jj_a 3JL>. 36 r U , 1 1 ( Jja- 1 1, j 4i£ (JjJa i uVl q\£ JulS . 4_3Jlj^5 (j-a 

000 , 904 jj_a * ) J-^ J La (jr^ J ' a * ^5-*-?-* (1)-* r*L»j| tj^ J"^J 2_aj^Lj_a 

VI liljj J^J-I 3 nn i nil ^yfl J-tf-kj Vi ,_p=^ill (jla JjulII I JJt (jyicj • ->>3 

4 " i ii cjVLs. j ui£ jj jfc JLaZo-Vlj .jj^-aLc 3jl>.Ij SJL>. 

-58 10 * I ,4 ^yJl Jlj>.Ij JLalo-l 4jI i ii-w J-c£. jjfc i43 Jj^3 -^J^" j Mif 

.sLAjJJI tiJLt jjt JLvjJI liJj" i^i U J_o~jJI * ( _ ;r <iJI ijL^j n^Mj jojSj IjL&j 
(j-C J-3j- t _p3j a I t d i j i ii 1,1 Ljj-uSLjJI (jl j-A 4l£ IjLA (jja j-Us^oJI ^1" u t iiVlj 

. *- 4 "* Jj^LHI < _a 1 <g~ T t £_aSj La SJLjiaj cjjjai jLS-Shigella ^1 Ij-rj ui 

j ^-lj-a (jr-^ 5 * Ljij_al (j ' " » ' I 4 'JJ^ (jr^ JjLiiJI aJJt C-JlLi Jl^j 

iJjj^jLjjj/ 4jlaL*j 4^.mi CjLuIjj ( _ ;r 3 ^lio-Li Ijb L&jLi£.j i LaJlilj CjIjjjj/ 
SJs ju (jLbejj James Fries (jji^j^-j Andrei Calin (jJL^ «bj jj| I n i» j 
592 4_La La_Lu Jj^sLall t_jL^jJLi ■ La -ilj-^l 3j ui£ SjLi^sI <■ i j i nil 

^ ■ iijj (jjaijiiVl jjkj iHLA-B27 (j! c^jJI dilj (>jj (j^J -J^*-^ 

jLjj .jJLjj cLaj^Llxj La 4^^>Lc dJ i ^ . ^."tVI CjljJLaJ! t_jLjjJLi JqjjjJII 
Jj^jLiLI t—iLjlULi I j jjii-il (j-a (_J jj (jjSLj (jl (jSLa-ll (j-a Jj* : jj^Sj (jJL^ (Jj <<i^ 

S <U jr^a j g " i i i a p g lt-y j ^IjJ J-aLc 
Lalj all I Lai «<-Llj|j (_L\j-I» SjLaj j j i a a (j^. CjLa^JLva (JluL^j 

La-xlj (j! (j-IL^ (_5-Lc tjL^ I jlSL&j ' ^ ^!^Lc■ Jj iaa«J I (j^-a-i V La-a 

jj_a 4_Ljl_aj w I C j^ii_«JI (j^s SjL^ill ( _ ;r 3 LiS_a-lJ .jj>.VI Jjlj ljL>.lj SjLajJI 
( j-a Jlj>.Ij 1^ i "1 ^- Ij ij-Hjj <L-aj^Lj_a_l I jin^i ^jjl 5^ uuJI 3jLct_J1 

S-oLaiiJI ,j-a 2 < j i ii (jl I A .^"Cl "a t HLA CjLL*_luI £^aj ifljjiJ, JLj-jJI >Vjjt 
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&xju!i] J-«^=j V ij jJI jjjjllll (jLa L£i!j (^JJ SLaL^Lij B27 (>a-.m? q^Isjbj 

LJLi. LaLc viiL 

i_iL^jJ! j j j la ^1 cj jja 4jj_uSLJ! LjjI" '< ( njJLi 4jL^3^! q\ ^jJsI^J! (j-aj 
J-«->o V i^jJlx. (jLa IjiSLaj .B27 ,j^*_Llj| 1 1> -t-j (jjs jlI^. Jj^sLill 

(_JjJ_«JI JJ^^' a . 4j SjLi^sV! La sGjj-taj CjjJta JL3 (j-aj_tl (_p3j_aiJ cL^jLIla 

.Jj^jLiI.1 . . il j"t^ i at J^* t La 4ijjJaj i La uu JL3 4jj_uSLlJ! 

jjji Jj^sjj (jl ^1 «>-£-! Jj J^J-!» SjLalli! CjLjVoJ! 4 hn i u 5JL>. Cjjl JL3j 

(j^e—uj^l ^jt (j^-^j-Jl (j-* * ij-Sj La-i l_Lu juia .SjuJlc cjL>.Li_uj_u! (^jJI jj-JL^j 

.jJLjj 3_a)}LLa iiljuJ ^ Staf La^MfT 5bj_uSLJI Ljjl"M»jJlj HLA-B27 

£_aj tiLj^ij eJsaJ! ^ B27 QaJLuajj LjLLLu/jJL] I jjj.^ i <j-«-a ! jbtj 
jLx_i (_L^ i_i i a joJ J-i^sLii! i—iLgjJLa .Jj^Lal! t_jL^JLi I^jI i aJ joJ (O-^-iLa 
JlS B27 Qaiji^tj V (j-a-a SjLx-JI JLs. I (jl La£ B27 £j_t£.j LjjI" r i njJLi L-i-^La! 
4-uljj (_Lal _a£. -ia^>-J (j-a Jj V 4ji (^^Lc I JJt ij"*i9 '(J-^Lit! i_)L$jJLi i_.ij.La I 
(.°"it jll JljLa I <j-°J . (J-i-aLail t_iL^jJLi 4jL^3^I LikjjJ L^J 

. ^jj>.^1 ^J_a1 ^ojlII 0 JJt> \j a**( i u a 

^mmJI^ HLA (tUid 

j-ai j^pslj-a^/l JL>.L) ^_)l_t-a^/1 j-la_>J ( _^laj-»_a La i-Laje-io ^ji ^ji 

j^a aiila, ! jLa .(3.""^ c^j ^ jl^I ^^j-^ uu ^Ltac) j-xLaJL JjLsj V 

<ljjj (j! jJLu 4jLa LjjLIuj/JJLi L-u-Lajj HLA-B27 J^tJ 

,.,m,UIIqL9 I 
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La (jisj^i <jl£ I jl La JjJjo JL*-a ^ <U ^ V j_ai j-4 HL A-B 27c-j Lie. 
(_^laj-** <^Jj^a 3^ La_il (j-Luj (jj?e_u_]^M (J^ i ^-4H LJ ^ ' **.U rt 1 t-jx^aj i_aj_*_u 
(jJa-iLJ V 0Jl>.j (jja-uj^/l (jLa (_p3jJiLi 4jL^sVI j La >J j-j^I LUsjjlj (_pajgll 
(^l^. <_ajj"JI jojj j«J La <U| «LilaVI j«j2.j_jj . (_psj_U £j^J >J-J SjLS/VI 

4_a^Lc VI (J^ijJ (jja-ujVl JJ^>-J (jLa O^J - ^ ^Ltaj^s-Jtl (_Lal jjlJI 4x. jjjjca 
^LJI 

(_p=>j_tt (jLi ^j\j>J! ^jtVi i n_i V IjLs-l (j I (j-o ^c.jJL i«B27 jjcj i n^)) (O-g-il (jyi^- 

••( * ^.'J ' " 

jc i_kJuSL!l j<s"-J (jl (.^JLs . La Jl>. ^\ ^jt i^-< j«j2,jJ! I JUfc (jl i 'I i"i Vj 
CjIjJLUI i_iL$"JL 2ul i oVI j j-^- all Lea ^jj-a-i (_y~.II 4-uIjjJIj 4-uj.JI (_J-al jjlJI 
.tfjjvl j3 JLic VI (_p=j_«l! Jj£I (Jj^j (jr-ijV mi* mJ| >Ij^>-I (jSLjj V ^1 irVitVl 
J-~JJ JL3 2 j j taJI 3jj/jLjJ.I <j1_aLi <j-dL*-a JjtL*jj («-C.j-II I j] (jlr 
p j"'*.'^"' " 3-iL^jVI j tajj (j^jJajjtll (jl Li^Jjl :4-uljjJI 4-a^L«JI I 1 jj' a 

(jl L<t£ 1 1 j j 'v j * j-5-^l c^j (_,-a «jj i— a I uili^l jojj tiijjtj (j£, 

jjL*jj (jVI *Lajjj(-a (_Jjj>.| CjLal JLa-~i i nl L^J (jj^J '^'j^' 3-a!>L«JI 

ajjt JLs-l (ji^. J>">-J! ^L»a jaJ JL3J . (_p=>j_tl (jr-ijT- uU (^ L^a I Jliejuj/ 1 JJ^*-a 

Stanley jLLaJbj-A (j-LI * i w 5 1 jl i_3jl_»^5 j 2 a .(jj^>.^l c^Lal jij-" . ..VI 
(_poj_o (^ i asCtl Ij (j^* uij? Cjj-JI t_Ja SjJSLj al t^.tl ^lj^>- iHoppenfeld 
^IjjJI I jut (^yi! (jl i_ajL^-(_gjJLiJI aj^tit^yjjljJI j uj^jJI-Scoliosis I al>JI 

a\ Lac Ij . Lea B27(jja_Lj_ilj I a * >JI (_psj-a «UjJ Jl>.Ijjj LLiu Ij^j I ' eajj " 
. LaLu 3jLjJL>.j 4 j<j iU ^^ic sLSjjJa 5JjL>J, cLi^sj-aJI (jj5c_uj^/l JJ^>-J 
" ^jj la * j lIoI >J| 0_ajJI (^j-S 5 fl II jj_a-»JI (jjjj_S_j ^^Lc ^c-j-JJ 
*j '"|* ^-i i n (^jJI (J-t-aj La ja_>*J L^ta ^a*-i clljLA «L>.1jj>. ^Ijj>»L Lai *(2yCu i nL-ut 

^^Lc ^-Jj -J-* 1 -*^^ (j-* ui£ «Li_ujL_uJ1 ijr 11jj>. ijr 5 lQ 1 Jj-qjlII 

^,-5 tjL^ jJolb iOljJL uj tl 1 t '^jj t t_ , , „Llt1 jLpJl jj^ \jJt 2lLajjVl 



SjLi/l HLA (j^a-j-iil j^>.^J o' _9-*j "^-k^j*^ o^i>^' jdAJb^A 
^L*ll! (^Jl i^jiJj jJI-^l ir-i"tVl olj^aJI i_jLgl!L L y*±jl\ SjL^sI JLCo-V 
(jla t_)L^jJ! iijcaj I jl 4ji ( _ ;r a ^lj^>J! j^sj • - w _j :=e - 1 

. J_*_l Li_ia ^ JL^-**( i njt L^,l i ir~> J^_<jjlJ1 CjljJia «L>.1jj>. ^1jj>*I jLo* i-iIl_LA 

Ij ^ i"i j 4-uLjj Jjuj . ^LtiJVI (_}*aJj_U CjI Jj j»Lc (jr^ 

«L>.!jj>. ^!jj>.I c_i_l>*j (2)^*-*' IjLiJ . 4_o*1j->J1 4_lLsjlJ1 ^Ijj^V , U a j U . >• « 
jjt dll j ^1 (JjjJaJ! Ji^a La ^L^j . SjJai. LLo* I Jj " tull^lll 4-LajtL 3J, J^s 

.^Lulj^J! 3_a}L*]! J>^>-j 

jj^o HLA-B27 j 0 al tVI ^ A II t_jL$i)t j>j Lo 5IajljJ!j 

(_p3lj_a^/!j HLA ^Ltaj (j^-J L^al uij&\ j<u SjjJLc (_£jj>.| tia-iljj (j^J (j-o ''-ks-ilj 

'.(^Jj La l ^n i t ? (j-oj .(Jjjs-V! 

ji^. Jl>-!j1j sya i uaJI JujLSJI ^l^jVl (j! jJL>J! «.LlL! c^!il - 

1 * C La ^ > ^-Lc (— ^1 ♦ iX 1 d i n o^w JLjjj i i n M HLA-B27 jj^e—Ljjl \ q^-l jj-* 
^j^LJI jj1_>J! (j-ujj ijK i ii <icj-aj*-<i£ iQ^jSLjj_aVI Jjj^Jlj . jOjtj_LC 

^2 /a < .^tl_. Q^jL^sj V ^jLa IjJj Cw6 ^LuV 
jujj HLA-B8 (j^c-Llji (jjLsjaj (j-a (ji ^ o '^^11 jL^j>JI «.Llsl J^>-jj - 
. 4jjlajaj V (j_o i_3 Luis I Sji^Lb i La uilll (jjsjJL! JLiSLI! t_jL^UV ^a^l J^j'i ul 

L^ 

(8) 

Aristole (>"-j ' "L-^J^ ' ^ ^ l^^' cj^LJa_«JI ^j-Aj (jlaj-oj - 

:^/CLuj1j ^2^-°^-^ (3±J^ (J-^" ^ J j (1>^-^ lP^J^ 1 JH* i<d -^ 4_tre_Ui Onassis 

■ ,_).a-Li-u Lj^ T (^jjLjj-JI ^>_UJ_Lm ^ f ( I *) 
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(jjjjjaj ^^j^LII CjLjjLsjIiJI (ijUVI (_p3jjLj jJjjj . (_pajJLl I JUjJ i_al J_"i ( nVI 

pj Laj_u t^LtLi^tj V (j_I. Loa-ia j (jy-^l L^J-^ ^LcaVI jJa_>J HLA-B8 

(9) - . j 

J^IjHlJI jj-^J .SjJjtUU c-jLj-u^I Cilj (jisl j-aVI foA 4jlHI (jLtaj^uj - 

jj_a Liia-jl JUj-j ^ c ^'jJ-" (_Lal^J<JI (jl (jr^ »J»LtaXlj ' " ' I * • • 1 1 CjLcLu^s 
<U^s^3 i-lJ_y3 (A) d L , ^.a Q^LiieJ (jjjdLa . 2-iLi^s^>L! t_y3jj£tl\ j-lai. 

(j^o cIiI—Ljc-lIjI p^jjj t_^!^Lj (j_o l_ca_j| i4jlil! (jLUj^uj p jjjl i a] 

t>0_Lj!jjJI (>da>L«JI j>uLt Q^Ujej (jjjJI La! .HLA-Gw4,HLA-B5 c> _c.3j 
'tj-uj mJfcjQ JL>. ^Jl Jj^j p j" iLia] ^ ^> ^ A iint jLs L*_a 

jji_«_ibJI (ji_La_LuVlj (A) 4 I j irVq QyUjaj (j^s (jLa j»Ltjj ojj^>.I _yjJI 

^yLc Laj-Ja j uig d i ii n ^cj 4jLlU (jLtaj^uj p j"_'l i a] 4j^jj^ Jjjj HLA aUaJLl 

. ^<LaLc (jl£Li_uj! jjLt_u 

«_i ^j-><-! p-Aj^. (j-o 4-u-ul i io. j^l p-A HLA-B 1 2 j HL AA5 p-& jux. t_<£l jjj 

. '^jJjJLi SjL^s^U LajJlJ p^S 8A1- B (j^Liiej (jja La! . i. imhII ^LflJ 

(- ilr I ^jjs i I j^Jj jja p_&j_i£, (j_a J^Ial '"'J*. 1 <J-° o' »L»Ll1I J^>-J " 

p-&J .HLA-B j HLA-A (j_a cLillie_a CjLLjcjjjI (jjjjVI (j-a jjja i JLj^ G 

B8) j_Lj-a) LjJLc. (_p3j.ll Lgaae^aj (_y-^\ tiJj3 (jja CjLLa_uj| (j^la^ej V LUajl 

" f 1 2) 

£jj J^- (jl W :lS-sL«JI 3>3 l^I uij^VI I juk £>AJ (jlljjJij 5u!ij ; (B27 

t4— (_L. t - a (^palj^a^/ Luaj-JU J^l «llaL>. (jl (jj^*-! BiA Cj 1 i se J **M I (j_a (JjLalLa 
4jj LalLa j-j^, CjLl?=_ujI (J-aj>. (jl Lalj Q ' ^ a "-^J (J "'J* 1 Cr^^^J 
1—Loj (j"i j < It LgaBl cLt^j^ cLiIajLj^ i ( _^3ljxV1 (j^ ^j_ojl (^JLa (j_a L^LaL> 

JjulII (jLa i Laj^. lij^'j o^J-^'j o^?^- 1 ^" Cf^i >Jajl_j>II « j^t 

Jij (jl JljII I jut ^ i.'-.t ill j^jjlS . Jbu fjUj JtSLj pj HLA ^Llaj iiLtjl ^ 
liJI—L* (j-SLj pJ LgJLa <-;-SjM2J La ji ^j^/l uiaJI ^1 ^^.^/l (_y^J '• (jJJUi^. (j^. 
^^y^Lcj la *^l IjLA -i^>*J <■ u-m (j-^JLjJI <L>.J Ct^ 1 ^^J- 1 tl)' i * (j-a (jy^* 
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Lvlj^>- 4_a_i (jl J-^JJ ft i n-^JI ^1 (jSLj j«J dilj <_ i m n (jl Jl^JJ.! ,j-a ^J-i-T 
. fil tJa^l «Li^ ^JJ- 1 L)' La La^aJ (JjL^j l_5^j_o 

w I c oL-i-Lje-i-iVl Sjjja Lcj j i"i cjLjjjtiil! j-i^lj .4i*c 

i n->JI (jlr (jL^ Ijilj ^ i u-flj JLmaJI ^1 (_,-«-uj Lj^LiJ! (jlr 
tjr^ *tr J -" C - ^ - t -^J"*-y Xi' £ ^4 £ - Oi^ c *-' £ - u! J-* ^° "-^J"*-^ o' 

(j-o JL*j| jjJ) L^J <(Cj! jJ! » i-vVI )) j-u^-l 3j Jiill (jl • HLA 

Ll^L>J1 a uU ^^^y^ i Ljij-uSLJIj CjL_oJj-lAJ1 £^oJ jj-a (jr^jLi* j-j_L4_l Ij^ja 

^jH_L>.LJ1 jj-* tjJLJri-^^ 1 * »j ^ mAj ju_aj>J1 l_i^L>. (j-* 3 SjJsLtaJ! 3j-l*1lU 

Cjlj-dJa I uuJ i LuLo> (J^Ja LjLj^Ls. L$j (j-<J I CjLoLcaiiV! jjrtJ^La «Lij| <U| 
L^LiJ! tfjut ■ ^1 i ii i" i nVI A A ^r- ^3 » Ltaj. I 4j*_uj \j al^ j laj» tlslj 

cjljjaLLaJ! tfjuk i_3jjilU! 4j| • 4-uLUj_<-u Lj^»L>. ^ j < -»j jjs SjiLtaJ! 

Lfcj-Laju Lajlj) q£a IlASLaj i n-»J1 Li^L>. j-jL_o ( 2> c ' fi LaJHjt_a Li^Lit^ 

jija ^LUj-tJI ^La '"'^ la.HI <_ 1 1 i^UI ^aTJI jL^>. <l ta ■ ul^j 

jja ^ j 1 1 ii jaSijo jL^>- (_^>- j) ^oSLa_iJI jL^>- ( _ ;r 3 I U->. (jx. L)Lo-l j-i-y 

. 4jla (_LaL«liJI ^J^" 1 • L«-« J-i^Li CjljjaLtaJI JiJLc SjiLjj 4_lLc 
(_,_L>. CjJIjLo (j^lj-a^Ll HLA a I tj j JoLujI 42jjJa (jLfl JLs. (jlr j 
^j^e—j-Lji ^jrU d 1 JL>.1 ^iyl 1 jl ol^ . j_h^ JL>. ^Jl I o ^ ■ q JUkJ (J^l 

HLA jj-* tj^*-^- 1 ' tl^- 1 J' S^liLo iSj^ 1 tj-^ 1 ^^ lP^J^J HLA aU^j jj- 0 elf*-*-* 

I uuJ (j,-^- Jo-lj La C^V ^° L W>^ o! S Jlo£LI! t—lLglUlj 

Jija Ja_l!j_jJ!j . JaLjjjV! d_«_i_iJa JLjJLso d K i"i a tdjnlr d K i"i a 

; t_iLuj/l Sii^LiiJ CjJLaJ 
^ ui HLA jj^*^ 1 ' 4^^>Lc lLILLa (jl " I 

^jro j j j^ cLiLfuj Jl>. ^oj 4jLs LALccaluLa *J i4_uj^j>J1 3L^L>JL1 4jjJaj ^-&>$ i LaLc 
( j-a J^SLa-a V J i n-»J1 ^jt Ct^-** *HLA jj-a 4— Lt- t -l J^e-luIj ^jLiJI * )^£LiX1 
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'. S-SjijjlII Ljj_uSLJI £j>il Ju^s I Laj| ,Jc.Liu jJa HLA-B27 Ju^s 

Ljj^LJI (ji^ <-3 >j«i (>I HLA-B27 J^^ej j^Vl ji^l (jl^ I 

, L^J ^ \l . >. Lai i n-h. | (j^SLl (j-Jj ' rt 
J i '<aj&\ duusjjs (jjjLJI q « J ^LilS w La «J HLA (jj*-uj| (ji jjL>JI (j-a "2 
j^paj-JlILl jjjjI—LI! jj-* 4>-^ (J-^ (j' O **'^*^ . j^palj-^aV! (j»o «3L*_tU» 

(j_a VI (_^-3j-U ! JL^J * i\ 1 ga ) V «Ulj i (j-^-t-fi cP^J- 4 - 1 ^-iLi-^^-J Lj-uidJ «L>.jjJL) 

. (jj?e_u_]^1 1 JLA (j^l <a "te-l (j-^LJI p " * rt cj^ C^^^J ^-^rP -1 ' Ut^ Q V 

cj! j 4_La_>!j tiJLLa (jl j x j i ■■ a ja^-iL^al (jjs ^ i ii <ii iiio.Li j»Lja ! ila 

«4_ajl_2_a» l_L& (_y-j^j 4_La_lljJ! oJ_A (j! ( _ T i^. 5 (jj*_uJ^lj (_p=>j_U jj-tj 4-JV.J 

.St! i_Sl J^" I llVl (JJLjJj (_p=>J_U cj!j_uG 

4_Lj_«_i (jjc-ujl jj^j cL*_ujj 1. 1 j i .I 4js^Lc ju>-j3 ^La .i_i^!jIiILi 3jl.sVI -3 

(j^=_Llj^l J-U-J (_gjJI (j^><-!l (>-J SJajlj i_l!Lufc (jSLIj i^jisljuaVI Jls.?j 

<ji_L<_>J ! (jj jut £3^9 <■ i j 1 11; SjLc dil j ojSLjj i,_p3jJi.l ,2^c. Jjij i nil <ji->Jlj 

•jji-VI ^-'>j cr'l 

(ji-j (jj-SLj La ^_UajL^ jj-jj o^J-^'j Sjs^LkJ! (j-u cjI jJLj 4ja^L«JI ajjt^ 

4_LoL£ CjLcjjjjcoj CjLajjjijij^ JLu>.^/l J^^li- JJ-*J "-^rP- -^'j- 3 ' 
ila tJj ) I o 9 i 4_a^L_»J! (jj?t_uj^1 cLufcLa Li_A I * o j * (j-ajjj .CjI_u_>J! (j-a 

JLuJLs-Lj Ll! j j Till g-jla^i ' 4jLa 4jla jJaiJI (j\j>JLi LSjjj LLsLuj! 

j_LlLl Jlj>.J ijl i ir^ill (_gj£LvaJI (_p=J-o (2>C «CbjL>. 4jj/!jJ (j-Sj ^J^J 

»l ? i^.^l (jAjlj (ji dJjjjjjjj j» jd! j^j-o ^j^Lojj Pablo Rubinstein (>" "i-ujj 
(jlaj-oU Lq 1 J^~n ill jjj^l 1 _gj'C i ntl J^-JI *l Jj ^< J I i a 1 1 JLiiiil-I CjLiLjLlJIj 
(Jj-i^a^JI (j^-<U Jj-^^ (j mJ- I (j^9 (j^ <iA ( ii (jj jJI^JI (jl^ l!alj ^ ^ . jo-Aj-lC (j^s 

SjLi^s^L! (_p3jjLLj 4_2_l2jIJI jl ,_jj-2jIJI (jl jjfc HLA Jljjlso (jjJ 4jJI 

HLA JlJJ_>«J j<U til 4_j| (j-Lc .(_j^3J^ (^LlJ (jjl «L»^5J^ ^ I I ii i_l (_p3J_lLl 

Li i n~». jjU^ . Ij-J^ (3-^' ^ :tJ (jr^" L^J^^ -1 ^L^dV! j Ia3» j-jJLaj (j£oi-J 4jLb 
4_iL%a^U <LUsjjlJ <U-uiJ JjJ-ao (jSLj-i ^lill jAiaJI dijjjaj (_g jJI (jja-uj^/l 
i(j^ i ii a -»JI (^ JL>.lj cLi^sj^ j\ ii_k!VI (^ JL>.lj «b-aj^j 1 _gj'\ i nil J5JI (_paj-4J 
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0J_l£,J HLA JlJJ-SO l_Ll J u=L -j^ • ^HJ-^ Cf l - LlL ' (J-° ^"'J 4-l^5J^ ji 

(jl «Lt£. i-Sj-kj (_gj-JI J nUtl (jl dllj .j_o^/Lj p^J_y>. jj-a jj^/ cgj''* i nil 

HLA :Jwfa4f$ 

3j Jl3 (-;r ^. (jr-^- 0 J-*J • (oJ^J' *^"J ' O"^ J °J-£^ ^ J.'^" 1 j^'j -0 (jr^ 

S-sjvLgjij HLA^Iiaj Sj^-jll vZjLte-luVI ^^k: <_SjjtlJ! ^^k: SjLUal! 

j»jJ! 4— (J-9-*-M O"^ '■'**•' info • Lg-i-o 4_uijjJk! J^C CjLbe-LLl^l 

^ I r jLUaJ.! p i n->JI pj*-&jHLA-B8 ^j-i-II (j 1 r 4jLi ^liLo L-kjjjuz 

( _ ;r -& ajui jl cLSjjJaJ <U-mlJlj 4jjljjjJI ^\ uiXI (_f JLs-l (jLfl ^^jJIj 

4-lL»-C i4_i_2_i 3JL>. uijJI 4j- i ii tVI (jjs SjLl^iXI ^1 i n-v^fl 

JLLoj . ^jj-*_o ^t-i (jr^- tl)^' (j^dieJu I JLA ^ji ^jyl^. « JL>-J dnii^ 

lj1_iL«j ^l^s. J-^p HLA CjL-Ljc-lj-i^/ (J-o^ (J-lLso «LalS[j (Jlul^ '* JL ^j' 
jjutjjl (^Jl (^Jl ^1 i( ^.^:lt (j^jiJI Jajjfc jLla (jVI Lol . l£jj_a! ^ IjVjJ 

Ljj_uSLJ! =L>JLitxj ^ n i ii" 4_ulj^I! sbj/jJ^J! Jl^. ^1 Jjj^^ILij . 

j-a^t Js3 1 j i"i 1 1 dJJ!i t4j^ ui itl 3_}Liial! ^1 i L^,l i i<t tjlt_tjt_i 

i eaJ ^jl AjI CjI ^iiii jnqv jJ^L>. £J3^jJJ * jl U3».VI «LilSLj 

AjJI t^jljl pj.1 p la » " 3 iil<~ ^J^: Jjjj VLa ^1 HLA £jj JljJLjo 3 alSu 
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vIiL^ljI (>_LaL*JI 3j_l^- j_uj (^IJI j 4-uj-4>l J-£Vl ,_£jji-Vl 3K uiXI J 

(_gj.ll HLA £jj ^LuLlojJI ^SLlLjKVI 3 ajrttL (jr-il-^j HLA 

(j^j-ftJ Sjji i^i S-iSI -^^j 43>Lc VI LgJ (jjtjj (jlJI HLA . ->lj-sVI ^5 

j»jJij V Lg-i^/ Lxi/L<j/I liiljj i (j VI (_yi>- l^>- SjLuLo O i njl £j_J->' <j-A 0 1 -*- a 

(jLa ^ji-VI S_o-LJI <j-aj '. L& I j-a> t;r l£. i 3j ■ -»~H 4jj j S 3lj>i ■ . ^xlall 

JjIjo ( _ ;r 3 LaLfli I Ij <~u ^ j i eaj JL3 (_£jjaVI 4j^jJjJI SjjJiJI Cjlj) HLA Cjl_La_ujI 

HLA (j^c-j-ILiI =L«_^3 (jLs sLLlL>JI (j3j . I ^j' a joSLallJIj «j-U 4^cj^5 t—iLuj/i 

J_al jjJI LcJ '"■ a I «iKj i Jj-uJI (jic- L^Jj^a ^yfl 43J> ^J>lj I iK Jjlj-o 

. L^JjijLa ^ jiijj (_pJI 3JLaLSLlLt.1 3-ulj^JI j SjIiJI 

4jjji1!Lj VI j<Cu j<sJ 4jsjJI (j-o 4j>-jjJI OJL^j (_pslj_aVI (<l^3 (jLfl (jVI ( _ ;r i>.J 

(j^o (jj^s-l <t». jV 5 « i . 1 7 T La <GLjl£Lal «U HLA £jj jujo-J jl (^Ic . L$Ia 

. «Lc « JL*J» (j^>- (^P^J-^ ^? J ' " 1 j. 1 *^Jl I J 1 (J-*Jj * L^J"^ cU-oljJ) cL>.jt 

(J^Lj-o-lSLII £>L«-JI 3«.Li£ ^ J-ojHLA-B I 2(>_J 3Ja}Lc. >i_Lo i^iJl^-J ■'*'■» 

HLA-B8 aHL A- A I q^Lukjj ,jSL>.j)jjt ,_p=j_«-s Q^jL^aj (jj jdl j . 
jjj^p^Vl jj-* (j! • I I J A3 ^j^l «a^-i o ^ ' ga3fc l~f^ 4**' ' '** UL5^ 

' ^ . (j!oj_«U <L>.j_>JI <L<jlaL>JI d i 1 nil Jjlj SLa-til JjiiSl L^3jj3 (jiajjJLl w La «J 
p j ' a w 2 1 * 4_ul <- ■ » uill (jLLsj-i-uj (jH-jLuaXI (J I OjJL>. C^t_i ^5 JL>.j Jv^j 
(jrtJ i 1 11 J_J>-« (_p3j-ll (j-o (j 1 -'^ Cr^*" jl"*Lp"l 4jLil (jj 1 11 4 < j 1 11 

j? HLA-AW '•'^jji^UjeJ (jjs cUvaij O^jJI (0-4 «Vjjtj i-Q^UA uul\ ^JlZ. 

(j j S j j 1- 1 1 .1 4jUI j .Sic Sj^iii (jLa LdJj JjLLa iHLA-B5 

. HLA oIJje-luV uJj^*" ' '"'I "I i**'"l (jVI 1 a .^."X" oJljLifl 1 lj_o.ij 
w Jail j^jJ.Li D Amdaro jjl_alj)j Giphart CjjLojj>. jj ^y]^. liyJo- (<u Ji^j 
^jl ilajl JLa^ . ^LjILfl^U Sj-jILa JL>. 4_Lajlj j^^- ' a-uiSUI {j^j} ^£ ^_»_aL>JI 

SjjLjJj . U HLA-B 18 J>>>-j o' '^JJ 4jjoJjjt 5JjLc: 3900 ^ obV^JI 
98 j jJI 1 54 pgio >UL B 1 8 252 i2j>LjUJ jJ j 0^^' <r^l c?^ 
dllj) (jj^j (j' (Jl (jlio-LJI 1- * 1 n->.j .2 ^1 3 d j 1 11 u (_gl iiLiVI - La 

*- 17 ^ ,2500 jo.lj (j-II^- 4jL 5Laju-a jJaj ji^ 

(jj/LlII ' al 1 . ..I , J_i_uil HLA ^lj-il ^>l JLir" i ,il (j! p^Lj «ULs !j£_4>j 
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2..UU a_^jUJ,l J& HLA J ;n- „. VI 3_LSL^a JljLa J±\ j_a}U 
^oLiLlI jJLjlJI J^Li* ^Js ^jj ^ A" i c-tlaJI ^j.ujL^.a 

LajJLa (jjjjt^jt j I jjl pjj jjij 1 L^J l yJs Jjft 1 11 U (jlalj-o^/l JLua p-#lo jUVll 



83 



vLa.ll] {j\"< fl3»a CjJL>.1 3jL^_u_o <Jj*l ^Jl * Mil J_La 

4_ujtjJ! cjLjL*L>JI ' J 1 (2r*-2»-iJJtl j-f*^ • • ^ 

CjjJLIj i g. La 2 " 1 1 (J I » i ii tlj i3.*j i ii U CjLjj-II (j-C 
Lajl.5 («-£JjJ (jl JJ-^ Lai i^o-J^/l s 0 Ujll 

(■ilt* j utC (ji. Jj (JJa Mjjdl (_£jL& jojiJI lLLI j 4jL*L>. 
(Jr lc .jjrJ-iLjillj «Lx^a UJI (j-u, <y3 CjUj ^ 

a ' 3 CjI jJLl mJ jjj j-SLa- i ii 1 1 (jLsO CjLi£j_a 

^ j i jj jjJiLit »jJLlAj .^c-Aj-t^, t^jijj ^ *-* i -4* J 

^jj * , j «l a Ijjj ci i ,iT1 LAj-uQI <LajLfl_a 

j Laid! ^j^xlajjtlLi^ ijj'** ' 4**' ' ^-* 1 ' • ' J ' ' " * 
V j-al I 1 $ a i2-jj-!l (jl_L-.j_<j/ i. 1 1 1 ii j jdllj 
J j i^->La3 (j 1 — iJ^I 4ja^L*JI J j i r-i Loj j •'L^ 1 '\ ~" 

J^j^SLj^I 000, 120 <- .j.^ij ZlS jJI ^LUj^ .SLujkj 
i(JL>.jJI iyu ^LLaj_<jJLi cjjJ,I i_jLjjj/I 'f*^ 

O^-} \-£^zU^> -15>Jl (jLLaj_<jij CjLlSjJI (JjJ<-a Jjj^J 
Lt^Ljii dJUj i. m ( nj-^JL^-jJI jJjLjla LijIULa si i n ill 

jjLLaj.u, <_<-j-u. lj_L£T • ->£' O^' O-^*^ <1>-^' '*- ,L - > - l -> aVI f-*^ ^LLj^JI 

- ^ j. i i^i " 5 ' j , I I J-^lj-cj 

d I n (j-o 4jLU i tLLaJJ d » j i ii 1978 2LjjJ 1 inljI^UI 

«L*_]jl 1 C p *j T* L -*-^j— 1 (j-* 1 -^-^ (J* 0 *^^ *— j *-^J Bareon Childs jjJjLuu ujJjb 
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Sj_laJ! • 1966 (»Lc (J Jl -*-° 1 * » * '-- Luj_2j j-Lu ijj-*- 0 iLoLc (j-G^lij 

. LujJlj Cjlj-a Cj^Lj »1 i nil! (Jjutll ' a c \ t eaj L$_*_oj2j 

j^iujtJ! jj-* d)^ 4 ^ 4 ( ga * ^ ^Lfl^ii <J jjuz LUsjI 3_jjJI ^jLL^j-i-aJj 

i J I ■ ^» 1 1 JL>.jJI ,j-a ■ La 4jLU iJ ^S: At yn VI 4_il ir~iVI Jjlj ^1^.1 3 imv 
(jjiLJI t—t-u aj V SjjJ! (jLLij_<j/ (j! (ji^- • »l mill (j-a 4jLU *j uiC (_£JL>.Jj 

JjsIjjlI! (jLa 4jSLjj_o^/I (jLLaj_<jJI 4-n.<uv <Gj_<iu Li I ^ . Laj . <_ 1 1 n-vj j-u^-i !>Li 

3_jjJ1 ^jLLa^ i n i 3_)Lt-£sV1 j LajJ (_pajjuU «L_u_ujJ1 
.j-a_*Jl ^j_a (j^ ' " a "»^l tJJJJ^-*- 1 (lA L)"^>*^-JI (jj-^ i— Sl^-m*! " 

*j ui£ 4_*_u_al_>JI i 3j£Li_a jj- 1 -" C"^ clf^^-II " 

.4-jj.JI ^jLLij-i.u ^j^- 1 ' Cy* <( *^LU ijr s (^uLoj)) 1 1 4 1 " * (^j>.jciJ1j 

i^j_2J|_j S-jLi^sVLj ' La j "j a (j^s- J-lJLa . liDj (jr^c j ' eaj " V <JjLiI (jl (^r^Lc 

(j-o (_gj^>.| ^ " 1 "J 't_J-2JI o^J-^J »<L5^-JI ^Liulj t<Luj-uJI cjVj_Jlj 

Sji^tHI CjLjVoJ! ( _ ;r 3 ^LJa^/! j-fJ^ <Loj^ijJ j-LajJI (j-a '• ^LLoj-i^JI 

4 j <i frl jJl^VI i Jij-ila (J_aL*^ i Jju <Lu_j_J1 (J_al ^jlII j-jL_o (J<j (j-a» 4jLj 
4jj£ £-a iSji^tlLI CjLjVjJI ( _ ;r 3 CjjAIj jjcJtJIj ( _p=>j_tl iiljLaJ <L»aI 1 11 U 

0 ' eaj U iJ? _uiX!j j 1 JLA i«4_uj_At jii^^l Jij-ilXI iJT a_j_J1 ^J-aLtJI » 

J^JLcVI JLs. ^1 ■ "'a jj^i- Jill JLs-lj jJILa! cbl jj* 

. V^Laj Ix. LuLo* i ujcjj < icQjjt-a j^palj-aL) 1 La u j 1 1 j^LlLI 
jn< j II j h ij 1 nj .(jlj>.JilII Jls-Ij o' (j-l T VI 

La-Lu t(j\jiA*$\ £jja ^ ' a * jj-La- 1 ^ L^J-^^- 1 «CuLt-£5! ^JjlJ «L>.LlLI «Lt-£5j-iJI 4-i-uiJ 
(jl ^3 4jJI J^Llaj La Lai .,_£jj>.i J j 1 ni ,jij>.jilll ^£ ja^JjLc jj jj 1 .1 

. tjjUiij V jo-^jIj pfl 1 mi il (j^Llaj (j^_Ls- jj,l L^j j^La-i ^LSjjJa ^1 Jj^sj 

^uj_il i ^4>" (jLLoj-tjJ 'LjjIjj 3-a!>Lc Jji (_yJLc jji*-!! o"^' 
aryl Hydrocarbon (l ( _ ;r LjVI Q^jj^jjJljL^JI j-iLu^jjjijjk (^Jj 
Sj_o.^JI SLuIjjJ! 5la^L«JI jj* (<ujjVI I jut (jjSLj V Lajjj (hydroxyldase)AHH 
j-_j_j_a_lJ 4-Li-i-iij ' ea Ql (j .1 j t 4_j I i j—a^/l ^j"' 1 La_ij ^Jj 4 ( _^aj-LLi 4_La_uj-U 

tjLLaj 1 .1; 3JVj I j LULujI idaLujI (jl (jlr .(j-iaj^j" 1 uXI j^c. ,j-a (jiajg" . ..U 
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(jib jjujJIg OlolLsJI 



4_dJlL?E_a Lc! ^_it ijr^ ' ' '^H SjLa-j ( n ^jLio JL)" 0 ^ (3 ' " 1 L-° tjL -^ 

4 I III! 1 p I l|->JI ijJlX^ ( _yX>.J .j»Lj/ j-l^JJ ^1 J IrVl t^ 3 " ^ " 

jusJj . I j -s. t j I (j^_<u cjLj^j_o i jt 1\ j!j_U (Jj_>>j j-j-i-j 
3 <» Ual j i(jJ-U (jJr j i Jlj*.!jJLj . (Polycyclic hydrocarbons) 

jjfc (AHH)i _fl> ._fl> (<ujjjj . j-jill (j^- 5 Cr^ lAP U^' Cr^ '^L> 

.4cjjs->J,! oJLfli £jj J-aLtjj (jyjJI CjLajjj^M JL>.| 
^ ' Uj , ,. ^ j!j_a L-^-iL-J 4-3j|jj<-a '"'I fllaJI 3.JJ-*ILa olj^jj^jJi-L^JIj 

(j! (j-SU-i L^jSLlj - 3 ' laj i ■■ a O i u-J L^jlju L^jl ( _ T i«-4J Procarci-nogens)) 

taolscJ (J-aJLJ (jr*-^ CjLaJ^-^l 4i-uilm (jy^J * i u a CjLj^j-a 4jr II jJ^JtHj 

Jj^cj (_gjJ! ^uj-l^l jjfc (AHH) I ._fl> ._fl> (jla Cjlj^jj^jijjLjL^JI (j-o p i ii ->JI 
. (jLLsj-tJ! L. ' 1 1 n"t CjL£j_a ^1 jl! OJLA 
-j 5_L^ . i Laa. ( _ ;r 3 VLaC d 1 1 ill i nil oJUt CjLx-ij_iV! 4 i uuj 

j<u^m J'C i"itl 4.ltje-J i>(_gj^>J! ' a b se a >jp- <— SJjs- jl 4^LxisLi (O-ij-il 

^yic .j_uJuJ! ill Jl>.I (jJLlII j t' i uJ 4i*C (jjs LfliJL>.| ^"i ij j! Jjjm_l3 

fiL_j_L>J1 jj-a 4_luLui> ^1jj>.i cLa^>>L^-a jj-a j^JajLoJI 1 J_a> Cjl_ujj>. dj-IS^a-l 1 jlj 

^--Lartt T JI lLijv ijr 3 4_La_u_u^J! CjLuj^>J1 Jl>.1 (AHH)t ._A jQ-ij-i' ^-^J 
t jJaj i ii U (J_aL«J! 4_J l_j (j^s <>j_u£ £ ^-J-^ S-^J -0 ' L - l - fl> 

4_j_L>J! jj-a ^jp* t-f^iS^J JjsLluj j-j_ajG LiLaX ^t^". , ,. « ^jjl 4 i ^ y jl_^_Ll1 
4j_aj_U! jLaiUILi iDaniel Nebert Cjj-li JLul j JL>.j ji^j . «L> J i alb j] CjjLkj 
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<-La-jj (J-J-4J 4_j_iLLaj_<j/ Lj^Li. Jj^dj Lj^L->JI (jl i4 sc loU 

tlaLij j!j I aK .4-AjJLj (DNA) ! j j L^k/jLtj 4_uL$iJI trjLltaj uill 
cj^lj ^LlILij i3_ljL^jJI cuULL j^JI <j^ oj£u La jlj 2_lUJL> (AHH) I 

ii^Lj (_LaJ V La_L3 (jl-JJ . 4_uLUj_<j/ 4_JL>. ^1 4_lL>JI (Jj-><-1 <Lls3j^ 

<Lcjj fj,\c J-alLtJ p i .i->Jl lJ £ (AHH) I .—it (j* 3 1 1 a flj a CjLu/IjJ 

(Jj)J i ii U Li_L*_a Li_o* (jl jj^. '"'^ CjLt_u!j jJI 0 JLA ^jl ^aJlj . iJ? _u->JI 

. LgJ.L*ul Jj^ J£ g-llaXmJ ^pJ! (AHH)! ("uj-ij <*_La£ ^J-*^ (j^- 

(j^M J-a-tj (_gjJ! iGottfried Kellerman (jLaj I jUj-ajajj. ^La jlso 

jj-a 4-lJLc iCjLu/ljjJ! aJJt (_£JL>.I «!jj>.L> i(j i n i'v i aJJ 4-«_aL>. 

d La . ..j" * Cj!j_i£jjj njK i nil ^ajsJca (j_a SjLtl d < i uj (AHH) l._& 

<j1_«_]jlj ^ « j i ii d i^i ii -V i a i4jUI <jutjjij 

(jLls^jji t;r Liaj_a ^£ (AHH) i CjLjj" i a a (jLajJj^ j_loJ j<u iSjLtl 

' " a >"-ll <j1-J ,j 1 * a • !>L-&J_a La^Lli.! LL& ' ajgiej LgjLui^ (jl J^>-^3 3-Jj-II 
j ui c 3 ma-^ Jti^. LJLc ^uj^V j^j-j (j^J-^W lT^I '^U 
( _ ;r 3 4jljj|) ■ La O-S {JjIjJs ^jjs I ,U,*^-'< * J_j^pJ| jjL^ La_Lu i(3jLU ^jjs (jjj^Lj) 
L&Ljl LijLiLa-3x. jjjjca JSLI j LajJI <U-uu jjLajJLi^ <_ 1 1 n~>- JlSj . (3jLU 
tjLUj i u i «U (jl_Ju V (AHH) (<u jjj (jL^ Laj^ Sj_iilli,l j^lC. jJajJI 
(jlajjjj (AHH) I ._a ._a tfjii^. J-iu^J i^j-II uJI (jl i ^ uLQla-3jj II 

^Jik. a * * (j-L « LflA^Ia (j-u^liij fiQj_o)) 1 1 n m 3jjJ1 (jLLaj-i-oj 3_)Lt-£5^U 

(0_AJLt£. i gaJ j LajJI d 1 1 uj (jLs i La i ■■j**'^ I j-j^pJI * )L^t_t-al Lai , j-^jUjl I JJt 

(2) 

icLiiliejs j 'I La a (j-a (jLajJj^ CjLal uu^l 4-3e-LaJ Sjujll 5JjVI Cjj^Lij 

djjjlj Rolf Korsgaard jijLa- . "jj^ ■ a ^Ll5c_jjij_LI! L4J ^La 4jj/IjJ L^la 
(jul ir^l.1 (j^s 1 52 ^ (AHH) ] . . _a lIjIJ-i^jj Lu/j j jlIs . Erick Trell Jjj 
jj_a 4_Cjjjj*js LujJ (jL^ Ijlj .4_ol^JI <_ i» i"illj Sjl5c_L>J!j jaAII CjLiLUj_<j»j 
ui C p J ' J .' J 3 ^ J *1 (j * J 'J 4jLa (j^jjj^JI jlj^VI (jjs (jl-ulj 4jLa 

JLhJ -^jM'-^j-i^ i(3jUI lJ £ d » 1 11") JLc 1 U ii'^ -ilj^i 

1 0 M )j . j-l£j3 l-U^ C>y^J «U-cuj 5_uLUj-cJ1 1 o^ lr j-<a^-a 

J_>.^ 4_jjlj_lLiJ 1 file j_<j_>JL 1 1 (j\JLij 4.»_t-t-u JlJlC l_UiAit_La 1 j-j^jj J_=*o 
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(jib jjujJIg CiloUall 



I — & . _a jj-* 3 ^ ^ "j U j— l^j-HJ! * iL^t^ai ^j^- 1 (jLLsj-a-oJI j $ Laj . 4_uLIs3j-*_aJ! 

ljL£j . Cjli 3-iLj) j-L^jjJ! t-iLr iM JLjjJJ 3 j i uj (AHH) 

S_«_aL>. <Ljj_c-Ll3 Sjj/jIj Carl Gahmberg < aL>. JjL£ (_£>>• I J^j 
,_o> (j-o 4_JLc cjlj_L^jJj Ji^-j JuLa .3Jj^/I <j-a J^j-U i-.Uf i ^< ; i ui it 
j<sJ (jjjJ! 2-jj-JI i>ij-a (j-o 4jU! (j^j^iij 3 < i .i" (AHH)i 

(2*) 

3x. j^jj^a 4jLU w ' a j ui£ d i im^t-i SjjLsLtLi dlJ 1 1 ^>JL*j 

3jjJ! (jUaj-ij/ ^ '^j-a crs 1 tillj -j-^-! LoLa La^Lli-l . V 4_ii L«£ 

(AHH) I (j-a jJuj-tl j_L^_pJ! ujLe-i^ai (j-U J flK.' (_p3jj.l (jL^ pfl i .iii'll 

» )L^s_t-al "jj j La ^JU jj^- Cj!^_u_o jhq-v i La i ■■j" -i * 1j-jSLu j^l (j-^j Cr^ 

3-jLxaj (J-«-«J (AHH) I (j_a ^ » a "j II Cjlj-L^jjJLa .(j-a-oitiU j-L^jjJI 

. ^<icjj3j « j-iSLli! ! »j (jLtaj-ijJI ^5^J «3jLjj» j-Lai. (jjs JSLI <La^Lc 

jl ta j.t ; LaLaJL&l J^i (j' (AHH) I _A ,j_a 3_La-fljeJLa 

(jl ^ « j m' 1 ^ (AHH) I Cj!j_jJ?jj ^utJLi^. J-^JJJ Lai iSjj-H jjLtaj-ij/ 

Sj_ujJI S12J! Lai .j>i.jGJ! > aljiLl ^LSJ! j^L>JI j . .. A'.t ^ 

(jl 'J^^l (ji^ '• SjJaLiJ,! ojK La Ll (jrp-jOJI ^ j <i i n" ^1 

pltj^t^rt^rii , : :.*' l < ri j(yi ; M>i OJ^**' rt d J , 9 I j I ■ 2j * 

(AHH) t _a _a ^jjI jLiIo-V 2ujLU1 SULjUI ^ tjL^ tiJLlA Jlj Uj 
^infl (J-<j-c 4jr 5 I g-ilc jLiH^-Vl jjSU-i jl_£L^l fiLSjjJo Jju j ^t^" cGJ i 

La! -oLo-Vl (j.^*; SjJai.j iS j oi a djUr i JjSJ! i . i i 

^j'a > '->_■ - 'It Jaj ■ tLS j\ ^ jS'ima 4-aljLa^L-ul (j^-af i^jJI 

d j I r jl_«Jk:VI (jSLaj V jLpi.1 t »l <?i nt! j»JlII Lj>Li. ^ (AHH) I _A 

i(^-J^ i t nVl JlLa Sj—iiL^ J-al jjLjJ «L3ejLLi (j^/ Lu/Lu/I ijJ! i LJ Ls. 
j-jLHj L^_il L_a-^ i^jLLaj-j-uJ! (j-* 3 l^J-^' ^-jLt-a^lj tj^La- i ntl 

I j_a ^jJ! jLjJLi.1 ^ j i a J (jl_j j-a^l (j J~ 'I Lajjj . jLpi.V! >lj^>>i C^jl2j-u 
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(_gjJI i Richard Kouri JjLiluj J-aLjj -^-"'j 3* er-^ * J ' ""' O^- 4 - 1 

Lljj_<j/ i-JiiJI p_u (ji i jjV (_£jLa-> I J i n"n (^^jJ^^^SLlI.! jLsol J-aJiJ 

Cj^Lj J I 0^-4^- ^ JJ a Jo-j3 jLpa-l 42jjJii 4_i£.jjaJ*-a CjlAjI JL9j . JLs-l jJI 
pij (_^i>- (jrL>.j|j_U]! (JjL<-u ^jiS 3j-«J*-a L$J JajUjeJJ ij»Lc (_f JLa ( _ ;T i^. jajJI (jjs 
I _a> _fl> Jal mi i I ^ i aj ' cJsaJ! ( _ ;r 3 L«_a j_iHjc3 pu iCjLLlkJ! (Jj LajJ I 

(^1 JJi-J tij-iJe-i CjLujlII 0 JL4> ■ La ■ ujj a <— _> I i h-v (j£-a-i lji£-fl>j . (AHH) 

. ^ ^jl i**i~wV1 ^-illu J ' flJ (jH"^ ^Lh^*-^ JrP^ ijr 1 -^' 
a ' j-b ii_3^La_U sLUa^C oJljLa jjLajju^ "f-jL"j (jl ^ISJI i_j-l«J!j 
L$J Sj-j-alLa CjLc ^_aJ?e_a Cj^tj -Sa^J (j - * *L~£jL*j jlj^J ' J (*-^ tjr\_L>.LJI 

J|j_C (^1 JaJLb Ij-Li^jjjj i (AHH) I (j_a =LflJLlie_a ClLjj "i i u a ii^ij 

* ijLUajJI I JJt p-CjJ ' d < eaAse * a (_£jj>.V1j t_£^**< < nil c LJLc Lj-Al JL>>! J/G£.^_aJ?e_a 

^Juj-a jj^jj p^jjj jj-a (jl Ji^*J ^_a ClJIjLa 4jj-A^>* fiLst_uj 4_a-i3 
«jjL*jjJI (ja-ii-JLJ I I jl » 4jj-II (jLLsj-ij/ p fl4J i aj (AHH) I _A _A (j^ 1 
' fll JL^!u-til 4_ail^ .^j^a-L>.J-i V jj-a a a se * 1 1 j-j^jlljl * )L^_t-£5i < t-ix^aj La-a 

( _ ;r 3 O^-Jj SjjJajJI i."' i ii J 1 d K i*i U (j! JJLjjj . CjUkI'imi iiVI iJJt 4_ul 

^JLir" 1 n" (jJLlI (jlaj-aJJ 4-O.I i^aXI JjsIjjlII ^1 ji (AHH) I _fli _fli Jla 
J-aJtJ Lt£. mi ^JSLs . t n 4- i - L a- t -a 4_Lt£. j i"i ♦ t LuV L_oL_ol tiJJ!ij i«U 4_a^L»^ 
.(_p3jJil jffi flja. (j^. 1 ^ .^X" ^jjl <LajIal^JI el Laj 1 ■■ lII CjIjI j'i-'wVI dilj JLUa 

t_i_i^lj_j (^1 LlLjjo Q^i-i V 4jLa (jljj_>Jlj (jljiill <_a^L>. 
jlj^VI jjlc (jLa 4jjLit,Lij njl^jr-JI ,jS 3 lm" < A,\ SjjjjJI (jjj-Ia 3 jiTt 

l_LJl jLcj LuLLu (j-a jjjLi i (Jr!^- 3 "H^' (J-uiill ( _ ;r 3 



ijlb jJLuJIg CiLoLUJI 



I Jj L<a >i ! I plb ^^yllJI 4_j_ujl5eIlJ 1 3J_}^M (Jj^Iu pJjtJI t _}^_jJaJ1 £JLA 

a ' 1 ^>L> V" i uLi tjl i ii tVl £^Lc J ui flj (jl LjLo-I CjJLkj JL3 I i eajl 'JJ^ 

.(jLuijVI ( _ ;r 3 L^-al JLa-"i < ui (jyl^. 
lilli (jl^ La LjJLc.j-CjL)I 'j'j-" 1 0^-°J-^ SjjJaj jl j'-'wl JL9j 

SjLil t—ijLjtll! tfjut ji^l (jjsj . tjlj" 0 I ' ■* '-^LuJ ( SJ w 3"o'j^-^' 
jj.? j-la t 4j- ir-ilt 5_usj2JI jlaUILj Daniel Nebert tUj^j JLuta L$j ^Ls < _ y jJ1 

4_uL>.J tj^La- i nT1 (jLio jLs ijr 3 ^-11 (JljLa-l CjLoL>J1 .iJULLa (j^jj^jjji-uk 
I _A CjI j La_Al JL>.I i^O-^^- 1 -" (j-* O^J-^ d u^a^JI ^£ 3j-*IuLj_a 

4jjJ! CJj^Jij (j a aie * a JaLSu CjI j mJj^s-^Mj Jal igtlll j-iuj-a (AHH) 

' u^j ^cJ La— Llj ' ^ d "j U i-Lal miiTI CjI!} ^jlj^ill (j-* <3jLU (^,-3 ^ nm'w ^3 
(jjiAse ll ^ JoLiiil! Cjli 4cjjs->J,I (jja 4jLU w ' a J ''•"* 4-itxm VI j»ljjVI 
l£]^ "r ui "j 4-jljJa Cjli ^IjJLa O-a jL^ti<-ul dJJjJ 4jjl jjs 4jj^>o (_y^J 

(j-o 5LjU! (jj^ Mir j 4j}Ij 4jjJI (jLUj^u cjL^jI L-Lu '. (AHH) ! _A 

ojla J jGj . (sUljjI (jja jl>.!j jLa Ljj_2j) ^JujJl! JoLiiil! cjI j 3^.j^ij>J,I 
3_aL& S_a>Lc juu (AHH) ! _a ^<uj-il Jal uu (jL£ !il <Lj! (^.Lc Sjj^ejJ! 
' al j j* i uVI (j-o Jjjij ji^ ^j^s-Vl oLLljJI ^La 3-jjJ! (jLIaj . a I 

CjI_Lj_>J! (j-* 4_i_L»_a «cLijJ^3)) JL>.! ^3 (JJ^-* (jl d)^-*^^ tlh* ijllaj i till 

(^LkJI Jal mi i II tj^- 2 ? iijj I jLa . ^LUj-^l jj dJLil Ljj^_j_Us 

( _ ;r ^ (((^LlII)) j<uj_j^L) JLc Jal uu dr^s. Liajl iijjj (AHH) I _a _a j<ujjV 

SjLxis J-^ SjLo ^1 (J^jtTi i ii (^Jaj i ii U JjsLkJI ( _ ;r 3 SjLjjJI ^La j^ua^tlll • Laa. 

VI V (AHH) I _a _a jl_Qi-l jla IjSLij .^il mj! <- . j . j! ,_L^ 

CjI ^j-u yj J ' a ^ (j-* d)^^- 1 t-^JJJJj • ^jLLsj-i-aJL) 5_iLt-£sVI j LajJ cLujj-jj 
Ll-LS^-^j La jlj; I nKj i l-Uajl mJj^s-VI JjsI 3_l*A| i-^JJ(j La J_Lc jj^l 
. Lul 3^-" Ojlj CjLa^L«JI (j-a 0jjJL><J 
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Lai jj>.1 3_i>jo gj-iii SjLil i_jjL*iJI JaJj J^l ui a ^ (ahh) 

CjL_SJL>JI 3_}JjLLa CjLj^jj^jij JLl^j ^1 (jljJt*, ^! ' I ' ^ *l <— i^^-J-> (JLulj 

iTjjJj jJLfl :3 I frj-a g-jlllll ojl£j .4joI_LII 5J^I . ..tl (^Ic- LajjjIj -SJ^tJ 

CjUucZlA jl tiLAjjia jl i4ij_a (AHH) I _4> _4> (j-a (^JUJI j-i£jjJI oli 3-o.Vl 
CjjJl>. d 1 1 11 1 Oul^J 1 (tj-Sl^ (J^i La-a) d ta 1 "lj_' L^j^Vj (Jj3 

a a se 1 1 1 j-i^pJI CjI j <t_L>-VI f_y£ 4jj Jl>. I a « 1 *-» j iSiC d mk^. ^1 J 1 all dJJi 
ijJ_Ju £-jj^a-i I jj'a j j '"1 1 1 4jj/IjJ JjI ijJLfli O-iL^j . (AHH) I _fl> _fl> (j-a 

j-Uslj dJJj (jj-i-aj .(AHH) I _fl> ._fl> i^jLjj'i 1 n a (j^L-ul ^ I r 4_L>.Vl ^ 

.^j-iJI J^JI oVUJ a_^UL> 

^ ... LaJ>La L> uJ (AHH) } -It ^J^V JLtSLII 

jl_aJl£.VI (jSLaj V »l '<ijjll j»J-!l Lj^Li. jLiH>.I (jl (0-C.JJ ijjX.j-a-^JI (_gjj^JI 
t _A _A CjLjj" i n a ( j_u_Ldj 3j-t2uLj_a ^jj>. t A Ij < uj j j Iaj Cj t Ju jJi*, 4 Jju d jlr 
(j-aJtJ j-usjij ' n-^JI SjJiS ^jJL2Hj dlljj ij_<I/Lij3 (jr^ (AHH) 

1 _fl> _fl> ^LxjI ■• j 23 4JljjJaJI £ JLA ^jl O-U IjLs ^« tl ^•yj cLLj_»_a £^3-1 1 

.j»L«JI tij>ill ^innlt 3|j! ~ j 1 aj JIS L^jLa 4J3JU (AHH) 

111 nil £$clttt 

L-U-SJI I J • ■ ■ uj ^'Jl 5_i jJ mil CjLi^jJI cLajLa ' Luaj i_ niff'^ 1. 1 j 1 n_l 

SljSLai ^UajjJLi jtu^j lil IjLala .^jijJI 3_lcjVIj 

JjVl JjLaJI j_4>» tjLlaj mil (jl L^Jji 4jJjI i_jL-<-ui dJLlai 

L_Ua_lt • LaL^ (^-•Jj'j ^-^j'j vjjj '"-^J d i n a^. (j^- 1 La (^^JLl L_iJ I < ll 1 Mill 

.jl_=tjjVlj CjjIj^JI VI >Ll3 'LSj-aj !>^3 .liui jiol (<s-4i (jl (jjliiJI JjLUI 
v2jI jdL 4-Lt-ai-j (_£ jJI j-a^l J^l <Jj^ ,j^LcJI Jlllj (j^J- 3 O^J-^"-^ 

. 1 up* alca ^ Jljj 

.(^paj-LI I JLA JLua (j_t-a^t_a p 1 n "kJI ^j-a $-j^>* jj-a La fiUl ^^—J LlLl I (■ u-uJI^g 

jlUJI 3 jl 1 nLtlll r l l^VI jl tiaill jl 34>" j-^' ^ (jLLj^JLa 

LljLa i. . I rill (_P=>I. 3jinitLi La! . L^Li. 0^-° j! ^1 t^.tl 
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(jib jjujJIg OlolLsJI 



4_ijU_u^. (jlaljx. Li j-uiHj^ i_La -i ^ (jUs3j-*_ujl ijr 5 (jlaj»U jLulo (jlis Ij-o* 

Laj j? (jl (ja ^jLijSLII ^^L«JI l-u-Li-qj Lxj ijjls-j ^^L«JI (jl Jj . *La_<Jl 

i^-J-ut 3-^-1 t^^-jl Q I n~w (j_AjJ ^1 tt~< (J-a (jr^ » LJ VI £^L*J1 < l3»l-L*3J 

0 U C^"" * ^ ~) ' w uiajj| (jU^^ .(^jj>.VI (jlalj^Vl (j^ j-u£ 
(j i ii -»o (j_a j" U '"'Ij j all dLul ( _ ;r i>.j i<L>-^icj 4-Usj_a 4 ljU 4jj_<-uIj 
(jLLsj-i-aJlj .(ja_ct1 4_uill^t_) l-t#>>1 3-1 iCjaJJ 1 nlf (jlsj»aj (jLLsj-i-aJLs .«QJL>. 

V (_£J-Jt d ' " ^ * j 7~ * ^ 1 (J -44 "*- 1 ^-^J-^ c-t-usLc. fiUI (j_a ^-JJ-*^ jl O -4 ^^"^ cLlJoj 

^ j-a-aj £j>ll (jLL-ujJ! dl) j (jVI J-iu («J (jLLj^J! (jl (^i^- 

0- fl uilS I La I jl I i.QJ-Laj. Lj-3.^Lc (j-SLa-l =Lla £l 3-aii3 2 -i LtaJI 

1 JLs-lj (_p=J-l La-ml (j-"jJ (jLIaj_tjJ! (jLs 4-ajJL>JI (j-3j • 4jLaSJI AjjS Lxj Ij^-J-a 

SiLi LMi. 

(j-o Lj^li*] I 0 JJt (jSLajj j» jUa cJs_J (j-^J • ^-i^ ^S-^l V J^c-i j uuJuj j-aJj 
(j! LUaj! Lj}L>JI ^_.U". . .."j .Ojll (. i j i .i"'^ xlaJI I aSllajJI SlsLcI 

C)l^ a »" i h a Q^-^ J i Lai Lev j 4<li^ p i n-»J1 ijr 5 ^ uuZl! jj>*L^j 

. jj>-V! (jjs LSllS JlJuI I j i aij ^Uajj^JI (j-a SjjJLC LcIjjI j^I ^J! ( _ ;r 3 J n 
, La^uL) j^palj-a^/l jj-a file j_aj?e_a a mi" ^JJ a 4 a K LLij-i-aJ 1 ^jL^ 1 Ji£Laj 

J_aj (jLlaj i ii II i- i i ii Laj—ljLj ^jji d a b *- 1 1 ^^>L«JI i— i i r-i j 

d I nil 1 La3. (jLLsj-i-aJI (j-a «»La-igilJ 3jL>.lj 4_ajj_L^)) iJluJlj>JIj . mm 1 1 
Lj^Li (J^ (ji (j£La-i 4_aa^L>JI (j_a lju>.lj Ijlj^ (jW -sL2jcVI I taa. 

. jJLft-a n! . ^.".al 

VI <(_Ua_aLc CjI jJLi JJ-JJ (jLLsj_<jJI - 1 a (JjLvujj ujLjjj/I (ji («-C.JJ 
(jlJi^LLlI oljJLuJI 3-LiL Qaio-LJI JJa . lii! <■". i .nl 3 SjS-»JI ^£ Ljjl 

1- xj^j t 4j 4jLuaVI jjti] (^Ul (_La1 ^jtJI ^ l-(jLLj_<JI v^jLJT ^j^_i_ujJU 4-ajLmJ| 
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iJr l\ Lujj>. dllj £j>.jjj iCjLa^LnJ! ,2^c. Jj^I ^Lall (jjlbtjj IjjuWi fi-g-il 

4jsjJ! «L>-j i-Sjjlj <L2-uL>JI jls. I <j-a La Carcinogens •■CiLUaj i ..U 
l_i^L>. fiLc^_aj?e_a d "LiL-ol (Jljj ' aj£-gb ' "^^ ijr 3 ^jllaj-i-aJ! I 1*11 * i ' a_p 

^1 j j i"i_t (_g Jj-I-i 3^ I f-^oJ • "c^- :> <- 1 jjLC"Z<i iJ^to-VLi 

ij-_uJuj * )Li-£aj 3jjLL*_u_a d ' ^j* 1 ' a d * rt (^l*^ (jLta^-uJ! <jl 

i(2>iij-<-ail (^^.JLi^ jLX-ill (_LaL*JI Lai . L$3LLjj>. ^jjs '. <UlseU ( _ ;r <-uLu/i ^gj" i ii a 
. ^-Laul/j ji (jjjjj-ii J I 4jjl_La_^ SjLa Q^SLj JlSj 
Jljj^1£j (jjj-Lillj jjLjcjjJ! (jljJaS JlLa iCjLilij_<jJk! (jl t_!jL*IiI! O-Lu 

Cj| JlsJ , ,," ( _ ;r ^3 . LgjLi-j^. J-aJJ Lulj ijJS^ 4jJLiJI pjvLgj V (_La! [jJb 

L$_La SjCjLs V CjLLujj-j ^j-u I j^*^ J I I a ■'*■ j 1-CjLLjj>J1 ^3 Sj-ols 

SjjJs Cj!j_jJLjJ! oJUfc (jjSij (jl Jaj-xJU (j-aj .-L^LlL^.L3 jJLaj I ^*~*~ Jl 
J_l£,j . 4_a^£L^t_a j-JlC j < aj L$j| 4jr 3 <■ 1 1 1 ntl 4j3 _A I J i a 1 p j la S ^jr^ ^^-L**-^ 
.j_aVI j»Laj_i i-dl i ii a^M ^^^a (jLLsj_tjJ! JUs-Lj 4-La-5JLll aJJt 
oLjJ.1 (_gjLa_a (j-S-Lj La LjX»3 .(jL*La 3jy>-j^ CjLilsj i nUj 

(jTojJ aJajl 4jr b jj-^*- 1 La L^_Laj i^l ^-11 jUjljj La L^_Laj i J l_t-£a_a J 

' ■ * ' ^i £-aIL>J.1 jj-* 3 ^jy-*-uLi_ut ^j^>* J I ' ^"'^^ ) * t—ilij ^ jjl Cr^" 

(_L^ (j_a 4jH! jj1_lL«Ji (j_a t_!jl_*Lj La . j i ii"i L^_li Ltjl uu 1 1 (j- 0 J^Luj 

(j-a-XxJaJI ^1 < ifaVI 1 a= ^j' 0 ^LJ! 4jUI ^ uuJI Laf .CjLLUj^J! 

.(^jjjjJI jjJLJaJlj CjLj/jj-LaJlj 

jJl^l ^.a (^h-^ • L^J jjj V oLLl^JI q\ (jijij V ! jut ^La ^JL^ j 

1 1 1 oLLa L(_o* ^jkL^j t. 1 1 ni-La 4jr Lu j^?e_ia £jja ^U_u Cj L LLij-i-oJ 1 ^)Lb ^^yjL^-tJI 

.UxoLi^t 
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(jib jjujJIg CjLoULaJI 



- La ujj jjtj njuJI (jLLj_<j/ jl (retinoblastoma) 3 j*C i uJI Laj" , n^Li ^jj dilj 

4-a^Lc ^LajLJ (^y-ajj^-aj^SLJ I ^j^^'tl ! JLAj . I 3 aj j^a-aj)j£Ll 1 ijr 5 a ^* 1 3j-tujLi»a 

^^JJ J . JjLSLj i3J3J_i I J-S-jJ "i j jl «I_lLsVI ^j^" 1 ' 'O^J - ^' ">jLLa_a 

(8) £ 

"(3*) 

Li^L>. . 4_Ll*_o Cj Laj)j^_aj)j^Li ^g-L^aajj (j^jj^j-i*, d la i ul j x eu } ^LjjJI 
jl i ii i^M "J^ xaJI I ^1 je^jual _aJI <j-°J •el) 1 -*-!' 4 j*C j i"i 

J)!j_3l <- ( j_ a d < i n" L-UJ-a-i] Lxj-L«jj/!j IjLiijjl j iVm oljJLC 

(j-a jjiSLaTu p-^jLa p jl i nil I 3 j» j|jjjij|j£LI ! i—lLx-i^sl Lai . -«U ;j< '■»■ * . .. 1 1 £ys 

(J_aj^_i (_£ jJI Ja jk^t I j-iloLnJI ^<aie uill d 1 < u itLi t JLiJI (JLaIL>.V1j icLj_ajLa_a 

ijr JI (J^o-i-a^a-JI c_i_L>»J JL9 4_j| ^a_A i l_a_j_L_u til!!} £_a w 2 -^J I nta Laj)j^_aj^)^ 

. jj-uJi^j-Laj 1 «L*_u_a^La 
(jJ! i_£J>Jj (jl (j^f Cr^' < *r!- 0 jj-> a -l>^' v — -^J JLuJI (j-a (_£>i-l £j J-il <L«JJ 
* ' ^ f^JU-^^JL)"^ ' ' ' - c j^hi- 4 - 1 tj^- 4 - 1 LaJlLa l_Aj-u_a_l (j£La_lJ jLLsj-i-uJI £3^9 
. frLfl_3e-Ii-ml J-J^l £ ^'jj CjLs! JL^jjj/Lj JqjJjj jLLsj_<jiJI ^1 jj| i. i Ir I (jl (^^Lc 
^ILlx!! j-jjLj "^aJ (_>"Lil ( _ ;r 3 CjLsI J/fi i ill (3-^* O -3 ^J'"'" ^ir^^ (j^*^ 
J_jj_j jl ^j-ta.Ii ' ■■" oLjJLj-fl-LaJI ; ^jJUlILs . jLUj ml 1 (jl-ajLia I jlkaJ IjLA 
sLajjJaJI (jjkjjj pj JL>.| jL^ jlj i3jL\Jil jLLsj_<jJ a « jj I i— fll J^~i i nl 

(jSil a-SJI ^JJ.'"' SjLa j«jtJL>.| jijjl jl i a vl . .LLlJj L^J CjJLaj (jr^" 

CjI jJL Laj^" i ii a ^ j i agj (_^i>- JjJ-Ju il_i ' . 'J 1 aJ Jl^ lLL! j jLa 

cIjULj i ii U JaLallV 4jiiLa ji^i g j i aj i>Lj>L>. jV dili (jL^ LaJJJ .^IjjVl 

.jLajJLi JLlsIjJI Ifu uiC ? 5jLusI Jjj 

JjV! sLcLaj - Laj. p i m -^Jl? (JIaj The Immune System : 5^. LJLl jl&a. 
J <i uu (_gjJ! isLcLlil jLgj> j tali ■ "jj . ^Ltb jLL=>j_<jJI Lj^L>. cjj^Ji jlj 

a I *»~J J C^?"' f tr^ jLUj_<jJI Lj^>L>. j-J-«-l ji H. L. A CjLltc-lli? 

^_a£Ll La SjJl^JI (j-a «U *L?e_t-£3^l J_t£, <LcLUI jl_^>.J . JUJL^J j, ' ' a L^-La 
51a I ui II l_j^1_r»JI 0 JUt (jl (_ T -Lc . 3j)Lii/ Lj^L>. (j^ La p La » " j_LajGj 

jl_^>. ^ I C t. i 1 «_LJ 4-Lai inn (^j-A jl 4 l_Aj-u_a-l 4_jJ_a^, (j-a » )J-#-J! (j-a (jSLalu 

jl) 4Ita-iIa^J ^LjJlJ! j i n'fc-j V jl Ld-L«jla IjLA p_Ajl_^>. j^olC-) (j-a JU£, fiLcLUI 
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. (ciLtla^ i nil I JL>-I ^alu CjLuj ijr b ^iiii La_a (Jala i LLaj ' ^ | (j-* 

. ^Usj-ijJ! 3_ajlJLa 3-a^Lc j-A (_g jil! 4cl_ti! jL^a. (jLa 1 La t;r i«_a_ij 

<JLa_IL>.1 J-jJ— 1 d ^* < «3 3j-^>.i p^_)jj (jo^-i (j-a (Ji ^>rj-^ CjL_o!jJ Cj_Lu JL9j 

iJ SjLi^jVI j UA»'a . 1 nil ^ La (jJLc Sj^SLi p jj'a ^Ijj^/I j j 
i jlj^l 3j_<iu£. (j-a JL>.I j ja^J d j i nil Li J i aj Jl3 1 ^Lila 1^ jjl CjLjLLij_<j/ 
yjG La ^Jt {j\Jt\j^l\ jj i na-l (J-*-Jj . jL^_>J! ' a * ' <a cL>.j^j ( _pajJLl £^oj t. i 1 n~tt-i 
jo^J (_Lajj pj Lai i»l i^f ^1 £jj Cil jl of ja^J Ojj^>.| (j-<J-a (_p=>jJi,! «L<jjIjJ jjjs 
1 .1 t^M jj_a d , „A\ g^JJI ja^J (jjjLjl (jjs 3x.j|jjJi,l £-LsjJI g I l^lC VI tfjut 

(jl 1 r . 1 ujVI ojut LJT ^j^' a j" V (j^- 3x.LlU 5^3.? ^La 

(j-oJIjILi-u^/l ^^^-uaj-U ^j-a cLc ^_aj?e-a (j-u (j-a-3 . La^t_a (Jla_) LlA (jLLsj-i-oJ! j Laa. 
Ltiajj-a ^ ' " JL>.!j jj^ 0 ^ * 1 ' " ^ d-ljla. ^Ijjl J" 0 ^ ^L^j ijr 5 jU, 

»l 1^-1 r I £jj *L>.!j^>. p_^J OiJ^a-l (2-jLtl j ut r d m-w jjjs i-Jj-Sj La) 

. 3x.LLU jl ga. ^^j^l Sju !_aaJa^.j 
O-LjJ La_ijj . ^jLLaj-i-aJI ^_it AjajtJ cLilHjt_a cLuljj CjLa^Lc iJJLlAj 

cjLa^L«J! (j! j^i^. iSjljLs oli j»L«JI i_al ji^L-u^L! oLa^Lc <LjL$j 

^JlLa 4— i-L- t -j a j ta aj ^j^o-Usj-jLLl jj-* J-^ -4 - 1 C?^^ ' (jj-A 4_j_a_Al jJl^^l 

cLjjIjj d A , ^1 (jr AJI (jjs 0^ (3-° =LS-l2j>JIj . (AHH) I —it -it 4x^Lc 

da 1 "j J ^yZLl 1 ijr A < ua3d L^_La (^GjLa ijr I1 ^jLs 1 5 a * rt Cjl_Lpe_i t. 1 1 1 nTi 

L^_La ^j^* <lt dim rTLij . ^jLLsj-i-aJ! jj- 0 j- 5 *^- 1 £ = 9-' J ^L^V! 3jLjj-j 3j-*ioLj_a 

. tjLUj 1 nit L&j j flj j-A Lit JL>.I jjJ JLp. ^Jl 1- u-uJI (jl J J-JJ-I 4-jLa 
(^paj— o J-^J .(^J-ILlI ^jLLij—i-u jjji jj^i f-Lui-lll (_£i_ire_i j^paj-o (j-* C *-L«-I 

: file (j- 0 Lc ^.llL I ^ 1 LLaj-i_u jj-* « ^ ' w tl) I . L^j Lo* jj- 0 L° 

-__pj_L.»_t 1 j j < A " 1 1 jjl VI 4Jj_j_»_a 4-j-uU ^^j-A j^jGJl (jLLij-i-u jj-* M'tl 
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ijlb jJLuJIg OLoULnJI 



. l_£ji]l (jLUj_<jJ (jr-ij-V .""ill jff tVi ! a (.^-Ja 

jJjLjjj^JIj i^JLjJJ (J-u^J 4jti?ol JJ-i-a (J^a i J^i JZ dt^J ^j-i_oLj (jLLsj-^-ajl 

t(4-ul_l3j 1 nil Lj^LiJI I ajIj ^tl \ « a (_g| (j "j^" W "'*P ^JJ^J ***^ 

. «Li^sL>JI J_'J l£u}\ (JjLcujj i ( _ ; ^LuI£LlI.I (jjt>JI CjVIj 

.^LaVl 3_l3I j Vj SJajJI 3_LaL^ i.-. 1 njl LjjJ Jj iJaAIL oj^" f bj' 

d j AlJ La U«*. j-£Vl fljjVl <j£. VI < ej&> V Mia ^jliill ^^^JLa 
(_gjGj! j 1 a " w I C Lualj-j-cl i_l!l_L& (jl La^ . 4j- 1 11 il ( _ ;r a «Sjl2j>J! » 

1 < < mi a ^ uu-O-i ^o-A (j^SL) JL9 ^1 * miM-J ^LtllLjL) j^pajJtjJ! (j^/ (J-"^i ^ * '"'Ll 
^aLjjj J-aX. J . Vi'aSM q\£ I jl La LJLs. Qa-uLt^ii.^M (jiLsLyj . (jUa^ 1 nil 
5^ 1 11 ill ' ' ' ■ ■-»-a q 1 ^_al_jj-j <J-a^. t»l i n ill a <"i 1 (_£ j i < n ^j^""** 

^LL^Jll I jlj .Ci ( ii jj- 0 3jL>.lj ^-Lu i_Laj_uaILa_i 4_iLt-£5VI jJ^>J 

t_yzj-£ oi-^ (M-j_a I ^jj. I ji S J j i nil 2 3-jIj^ (jlr SJjLtll (j-a 

Clilcl i aa«.VI i> JLA Cj J^j . iiMj (j-a 3jL>.lj jjt ^J_)-a J Jjua ^1 Jbjj j-LajJI 
^ I C i JLjlj_lj LajJ-C (jlj i»l i n i II (j_a j i i r-i S.cjjij^a cLislj^s ^1 

llJ J * J ' ^° cJljLa (j^jjjM (jl i(_gjCUI 3JljV <(4_uLaj» =L>.Ijj>. *lj^»-l 

SjLaj L^J>L>.lj Lo-lj^j. 3_ji^|jJ| 2lx i n'lVl SJIjV 3-jia^: Ouj^-I Jl^3 

.(jn^jl i.ntl lLLujj/^L) 
V I Jo-I j! dilj idLJaVl juij 4jL9aJI (j^a I axic gjj I juk (j? ^yl^ 

j j la-j Jl^3 lillj i(jLUj_<jJI L^j-jJ aj Jl^ »l mill >Vjj& (jjs (jja i_3jj>j 
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4_lLulJ1 0 jla JiLo (j I (jj^, . ^jGJI i ii it jj-* 3 w 5 ■**' ; Lij^ dJJ!i ^jLLij-i_aJ! 

ijr JI (^_*3_H_lj ijr J^_11 5j in f II ( _^iajt_J d 1 1 ii ilL j^j-so ^jt J^*-" i n" Jl9 4_$jj£LJ1 
j taa. jj-o J^~" " 4_lLulII C^jL£ I '. SjL^sV! jJai»J Luajju jii^VI <icjjiJ>J,l 

Luajju jii^VI i ii itl j_u_«-i (jLLij_<jJI CjLajV ^j^l '"'I i jtl (j-aj 

(j-C j i III I j j 1 4_lSL*I.I ^-uLill JL>.| (^LjJ .(_p3jJ.Li 5_i 1 ir^l j lajj Lis. 

. i_Sj|jJaJI <_jj_c. I (^yi L^al uu^l j<u 4-uljj 4js^Lc (jjjJa 
^jJI ^pslj-ab i -i^ Nicholas Petrakis (jj^ljILi (jjjVjSLu Jaju 
cIjLoUiaI <U (jL^ 

Jl9j 4 i im i n tjLi-u ^^5-3 Luj^tLjJL^ 4_*_«L>. < Ja 4_*_ujJ_a 
<L<jiIj jJI 1 d ' a ' a **•"' (jyJI 43LUsVLi (jL^ijVI J-i^I (O^Lcj 4jIj^JI 3jjLc 

(jji VjSLu (jj'jJ njLuij^l ^JLc cjLxj! 4jV^>. ^jls.1 «I_cjIj . ^ jlLI 4 j g U 11 

^ <a ut JL>- 1 d j ir> L>. (^j^J 1 4_jj9j-toi Cj Lc ^_*jj?E_a ^-^J <"i > <l J <<~> Li* 

(jjSLj (j^/ (jiVI ** (JjUi^lS ( ji_L2j^3'^ I j (j^jjLajill jii^. Lai .i_aL>JI ^i^/l 

(jji^lj-I-l <<i'q jLj jlj . LuljJ JJi-XjJ Jj^ ^ jVI i"i i M^J 

LiJI 

Ji^tjj Jl AUM t 4jL>J,I oIjLjjlJI (>_iSLj^aVl Jij-LgJI jl^T (j aje-flj 

^ 1 -ij^J-J cLi-£)j_3 Cjjlj «Lc jj ( _ ;r 3 J a ta II (jL^ I n K cbl 4jjJ 

.L^UJI ^jVl 

^« i" i tlilji i n il l (jjs 

jjLUj-tjJI j ^ j^/l i"i (j^-J 4^^L«JI (jl 4J (j*-fi£ ij-o^/l ( _ ;r 3 (jjiiiljILl J^3j 

j j-c. L^j LutLlK (_g jiHI j (j j^/La . 2j--l^ • ■■ 4^^Lc Jjj" ,jjs j^l ^ 

(jLlC l!il L<J_C (j-o^lj-Hj (J^l i ii . cL^J 1 UUjQ (Jjl ^_i_u I 0 ftvL*il£j 1 I UUjQ 

^ n ifi (ji 1 1 1 . cjLjjj i n^lj cjLjjLs^SJI Lijl i n**i a (JjI j > n II jlj.^1 
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(jib jjujJIg CjLoULaJI 



<_>-a-oj (^aill (jlc =CLulj <j-a IjLja. 

p ^ « ^ (jl ( j_a^!j-ILj JU>.JJ . (j_^_J_Lc jl !**( ^1j-J>.^/ 3 J J I II L_SVT d I II t)~w 

*j uj c n ^Jl j '"-^ ^£ d ue t n (jSLs-i MjL*-" OJJ-^- 1 ^-iLjjLs^JLlI 

JjLvoJI ^j-^-lLc 1 ^jJs CjLuLjLlIIj ■"«! j u ■ all 3j i u ill Lol i'LuIj 

(_£jG-!l JjLu/ (jjj_iLj (^^Lll mill (jl Jjt « ( _ ;r <I/ (O-Alj . Ij-JJ^ (J^i ^■J-" 

. ' ' laj (j!i i mi «U_oAj O^aJl (^y^ (j^-i jJ 1 j 1 1 ni j-J^i cLcj-i-uj 

_}1 j-jjij-jj i lal ^" 11 Laa^c ^jCtll (JjL_o (ji (J_u^1jI1j ( d uu^l 

(jLaO (j_o 4_>»jLj Cjl_L^)—aj 4_j_(_AjJl (_^>L<3j>.^Mj Cj 1 j^_lLjjj LJ 1 (JlLa 4_i_L*_a 
(jl JL&j ' " ' 1 j i La 1 1 L. 1 1 1 n" LjjLi 43ajj<-o CjLjjLoj^ (_£ ^^eJ 1 i caji . jjLtcjjJI 
CjhjL^aJLll 5a i n ill (^^pajjLJ L i i ( n Cj1j-u_uj2J JL>.i jJljj (jLilajl « (j^LoLnJl 

£>aj j-LaJ»J (^JjJLlI JjLuJI (j_a L j i ,i \ IjJLS ,jjtjji: Jj-oj (^J^Ul 

Lm3e^ i a \l , IjiSL&j . Cj Lij3j_<iJ I mill (j-a J-J^l JjjLAJ (_gj!Ul (jLUj_<j/ 
(j-SL^j S-a^ic-^lj^JI I j^J <Lx-Ualj q j^/l ni £_aj (jjSLj (jl 

juh'*. 1 iCjLi^j-iiiJl 5j i ii ill p taj ^ L^j o-o^j *l_ul (j-u^ljlu 

2_ajLiLa J^l 4-J-SJiiJl (j^jljlj^l (j^Luso (j-o <j-*J lOL^LjSajjJI (j-a 4jLU 

(j^ « i n*il1j (j_u_*3_>Jl Lai .(_^jClll (jLLsj-i-oJ 
I ii (j-g-3l J ^j" i ill (_JJ_a J-^C (j-a (JJa JLiS C- i Uj (jjl i"i (jjj_ij 

(_gjj^ (jjaJ&Aj ^Liill ( _ ;r 3 iJJ^Lajj (j-u^ljILi JL>.| IjlS-Aj . (j LUj_tJ Ll 4jL^5^U 
^J^l ' ^3 L^_Lu (j-*J i L^ILuj_Al (j^^J (jl (J-*^e-3 (_^i-ll CjLo^IjlII (j_a Cjl^ uuJ 
SjU>.lj (_gl j j laJ joJj . 3 ii 1" -»J. 1 CjLxjjjVlj H. L. A ^ajj j» jJI 

3jj i nil CjLc ^avj^JLl ^£ J-^l (J JJtX-l (_£Jiii]l (jLWj-i-u (^j-Usj-o (^y^ i>J_A (j_a 
( _ ;r lJI Cj^LjLkJI jJ J i ea a] 1 la ~- (jj ;j ' =aJ Jl^ T ljlj-2 .4^i^L>JI 

p j" se J « LcJLkJI (jjj-S ijJJ • (_gJiill (jLLsj_<j/ CjVLs. (jjs JljJLkJI 1 goa j j laj 
. (j-ujjj iio.L^ i^^jjj Lujj^jJL^ 4_«_aL>. Qji Mary-Clair King jjK-(_gjLa 
CjVLs. Cj^Lj (j^. (_LaJ V La j-^-Ia Cj^LjLc (j^aJcaj (jjj-aJI lJj>. Ij 

jj gjl a-i^ -"-j (j^jLuj CjL^_ai (j_a CjLcLajv < U-L^aj i^jQjl (jl_Laj-*_u (j_o 3j£^J_a 
cL^JiLflJ d j i n ilL (jj pa. I iSij_al 426 p t's\~\ 
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gluta-) j-LLusi j-iljJ C^^jjj^-C^-ujLjjl>. (O-ij-il ijJb 2_a^L«JI aJ-tb C^jL^j 
(jLtsj-uij UaLujI 4J (jl 'G.P.Tjl mate-pyruvate transaminase 

5 g ,ur,\ G.P.T 5_aM_c (j-Ljjtj ^IjJJLa :^Jl^1uiXI oMjUJI ^jiUI 

d i i ii i(^G^jiJ!j 4_*_u_ol_>J1 (j- 1 -" tj^ 1 ^ (1)-° SjL>.|J Stj-a! d null ^jLLaj-^-uJI 
(Jj3 j jj-* ^ ' "" (jj-^ ^-AJ^ 1 d wnMj i u o -*JI jjj-u (J^3 (j-* 3jl>.!j 

S_a>Lc (jl^tj V (jj^UI ^aj^j" 1 1. U oMjUJ! ajjt ->l>ai La! ,(>jUii]l 
VI ^alll (jLUj^J <_sl ji^L^VI ^jI SjLil jju V G.P.T ^jjl ij' f^jj 

3jU_o_a aj U ^ 4_if V! itjLlaj i .1 It 3.3 J ^j" i nt.1 -^j-^' U*-} 

(j-o (*^VI (J^° Cr-^ I i K n"i i ii CjLo^LkJI CjLcjjjjca i— a I uu£l Jjjjia 

U-i,,,t LuUs jVI Lai 

iii 1 1 1 lLLUjI ~ i -" ^ « j • L&JLs-J (_gjitl ,jLUj_<jJ 4.3 J ^"i i ii U Cj^LjLkJI 
cLjijLa i ii itl jt.la ij£LJLl ' fl-uiSLlI JjLu/^j j-j^I LaLajjtl (jJjLjj (jLi 

jjl^t jj-o Jim mi tl g^LcaJ j^paj-jLltl £J3 j-4J>.VI jJ-uJl -i^>*J uJlJLJ 

Q^-j j-JjjVIj . Lkjs I jSI 1 Lujj^so dltjj Lcj j i~i jJL->JI (jLUj_<j/ t_)Lijj/l 

4_iLi-£S^Lt 1 aa >i 1 1 «L>.j ^jj-Lc Dj' a ' ' j**' ' " rt Celtic ^ 1 n (J-t-al (j-o 

( _ ;r A Lt^i^i lWj •'-^-I-S <■ 1 1 1 nt I ^j-<iiJ 4jjJij (jjs ji^l » I n U It j 

2 S "I «tl jj^j^Lill 3 » 1 1^1 ij] jj-2j (jy^tl 5_jjLa^JI Laj 

SjLc j_<u>.VI j * i"itl t—iLaj^slj d JT ' iiflxill u'tl 4j>jI/I (j-a jlL>JI 

d ♦ ui VI jj-* 3 f^-mAj| 4_iL<3_>J (^/U^LiXI jj-* 3 I Lo I (J^i^ 4_>oL3 Sj-illij JJ^i 

t^Ti <a itl jj^J^J 3-^ d ♦ Mi^Lt fC_A^l 1 n-w t ^Lt-S -ij (1)3^L9 
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(jib jjujJIg OlolLsJi 



5Jj)J intl d * ■ < all (Jj-£- ^J^^tJ- 1 c \-t-)J-4-l (Jjj^ «L*_«L>. ' 1 to c ^i^ 

3ji^>.jji . (phaeomelanin) (^j^Lus^-LS ^ <i . iuj j-gjvVI j-«-<iJ! 

(12) - • * 

Cj 1 JL>. I ^_j_ua3 CLcJjrs-i ^ * w^t 1 ^3 1 j»uju uxul) Jl3 jj_u_<j_tluJ 1 g. 

(j-SLIj i^j-J j-j-*- 3 tj' d * 1 t^Jl ^j- 3 (j-* d c 1 ' ol (j_o_jJj . ^jLL^j-ljjJI 
(^jJI (J_LSJj iJ? _jJi (J_j_i_oJ1 jl>.I ( j-u-<a-tla.L! (^sjjljJI 3jij£" c_<_t_>ij j^jJI ^.L^tliJVI 

jJL>Jl ^LUj-caJ 4jLu3^1 j k>-^ jj-a JL>- 
_} ^>-J L-iiJ I ^ ' >>"i" j jJj>J 1 q LLij-i_uJ i La lj^j {£j^>> I 4_u 1 j j 1 j-a t 

. (XP) (j^ 11 J_L>J1 (_3l_flJ>. ^ySJ-A LfcJL>-Ij i^Lt-iH/^LJ SjLjIj 4-U-jI I ri^w 

IjjUjj Ijlj-*^*^ O""- 4-1 J^<3^ (J " 0 jJL>Jl (^paj-JtJ J_t£: jjlajJLl 1 JLA L. < J i nJj 

^j_^jLa jJ^>J1 XP _ r _^j_fl Jl^Lj Ijjj ^^SJj ^1 >L^o j jJ_>J! ^ 

(j_u_^_tIaJ1 ^ j L^aJ (^IdjjlIII c_<_L>o _ij_?c_*a_i JlL>J1 ^jLLij-i-o jj-* CJ^Ls^/l 

(l3) .^i 

^ ^LlII (J^L<3JU ^jLu-ila JL>. t Jl^£ tjl "if VI ijr 3 J-«VI 1 JLA 

j^paj-^-J 1 j tl AUl (. ,j <^>t Cj^IjLjlI! ^jLse-LaJb ^j^ejjjI «L»_aL>. ^5 d ^"^ < all 

(jr^ \ jjlIjs-LuljJ 4_ujJlI! Q^jcjjjI ^i^J Cr'! 'jt>^^ 

p i dJ&U jj^ILa ^j^"^^ ^!jj>.I n tj t"t]\ c_t^t_>J jjLL*_uJ L_3l ^_>J1 

,4jJlL>JI ^Ij-aVLl 
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iL. 1 1 a-r'°\ 0 'j Jul a jj j uij n_gjill (jUajj^J 3_a^L*£ GPT ("S-ij-il i— al mi'i^I (_Li3 
(jrU VI L>! V Laj! iLaMjJ! tfjutj .<jK!l fljj^ t>c 1 LuiSIll ^ 

• pLUj 1, ill aja^l 1 11 U o^IjUJI 

JL>.| (jl , uaj ■ U-tla 1 ^ uu^l LaJUX. 3_a^L*Jl Ct-r ill ijU 

I j_al L-SLSi^VI I jut (jl^J • L«-a 'LlLiK <&j_o. ^IjjLi <■ m ii^il JL3 tfLusj-a 

(jl L«ji ij-j-c V LaLc (j-G^Lij I » 1 1 11 (jAjj-l! (jj-u oul^ jLai n_g^Lc j-^c 

Ljba- Ca ,j_a 3_jLtl (j-ujl ,j-a Jjsl VI CjJLao V L«-a jj-GjJSLJI 5jL-al 

>."■ u ii^>t jj3 cjLulII ^jl>.I q\ lt _y*ijX\ oj-lu] ^ljjLj jj-a Cy^~^_3 • ^^-^-^ ^jLbj-i-u 
jj-^a iCjLjj>.i LiL^t_u3 j j jfc tiit^t_JI jj-* ^-^i)- 4- ^ i^LjiSLII ^jLLij-i-uj Lca-il 

(j-° ' " l)L£j '(J^P*' Sj^Lj i _ ;r ll ^j^-aHIj 3j-*_u^b 1j - 1 j\juj\ 

. L«-a (j-CUlSLII ^jjs (jLbj-uJb Cibl ' a a bl se iaJI 
i4_uljj 3_a ^Lc jjjjlII J-aLi ?Lo~^/l (_paj_LI b^L>. (jjs CjLLj£. CjJLs-Ij 
^Ltaiu/I ij^_>J,l Otjo L^LiJI ^j^lxJu 4jI dilj : Sj-aill I j't-j"'' 3-<-uljjJLI (jLCa 
Lgjtxa j_a cJ-iLu Jj3 3 ^jj^_aj)j^ jj-a c\jtla3 (jl ^ooJa^oJ 1j)j-s (jl *LuaV1 

(jH tl i^aXI ' 1 1 (J_}LjJI IjLA .8 ^jija-ajij^ (j-a 4jjl_a-a 4_3tla£ £_a 

. (jLbj-*_ojb 

S-jLsj C^»«j 3_a^L*j"l ( _ ;r LaL>. (jjs 4JjL»JI » I ij^M (j la 1 BjJ tblal ^ 1 ajj 

d j K II (jLLsj-j-u-i »l La-cVI 4_)L-a| cLt^jja ^jt ^jjjlSHju ^-^3 . itJLLt-aJ 

4_aLc i_iJ^/l ( _ ;r ^ 3jU>.lj 4_i^5j_a_i S_jjL2_a i4jLil ^ < 1 uj ^1 J 1 aj 
^j_a ^ ■ ' a I ^Jla l_a^ (( ^!_3L3» ^jUaj-i-oJI j^palj-C I ' - «j J La I!ilj3 . ^jl'C i nil 
( _ ;r u(j Lajs 3x.j_<jJI ^^^-^-J __aj2jJ1 ( _ ;r 3 jojJ (jl lj^>- (J-*J->J,I 

^\ tjllaj 1 ntl LI sexual 3 j 1 11 i lb dijllj S|_l>JI (j-u 3jl-^II LJLc. 

2 tajjj ^\ jj uii I^K Lc^jjiu jj^^/l tjUoj 1 11 tl ^1 4jojjjJ.I CjLa^btll 

< a se j 1 1 j j ^ ^jbJI ^J^jJJ JjaJa ^j-aj ^jJj-«-a bj-AJJU cLuljj 

:3jijbJI 4^1 uJI SjjjJI (3J>Ia (2>c bkojjjju JLai «LlL^/I Lai ,2 1 1 (jjjJa 

Cjl_a^1_»JI a « J j . Lj_LjLc. ^j-lmj La (jLbj_uJI (jl ( _ ;r A 4JajljJI 



(jib jjujJIg OlolLsJI 



4_a1 Jlir" ( ill J_t£. (jSLJj i3-aLc q\£ i nil <j-U J '^hj Lajii^. 5JVj jJljj 
.(_p3j_«_LI i at. i j* , ..VI 4_aLfl> <Jj!>^ JJ^^ > <-' ^ j T Cj)M-jLc 3^-^ aJ 

i » .^."Xl LojLt^, (jO uj i ^liLi «LajL9 (_£J-JI j j ■ itilJI d i mi 1 lLLJ j j-u_uj2jj 
La lj^&3 ■ L gj<i,itl (_p=>oj HLA (j-a-M'&l ££J 2Lj1jL*]! cU>l i^itl Aj^LaJ 
- La U^J JL9j : ^JLjJI (J_jj?eA] i J T p^ (j-a l_Aj-*_oLj CjLLo- CjLc^_aj?e_a Cj^jLjlJI 
Cj|jlj>.| <-ilj"i i"i" L$jV. 3jjj_UaJLi (j-ujj i(_pslj_a^l JL>.Li La 4-a^Lc 

L$j|j S^lajJ I CjLLl>JI JL>.| J-3j-a (j-a MJ-^W _9^J '■■ a i n' (j^-Jj 'O^J - ^' 
2-aLc J_t£. CjLujsJI (j-tj eJJt jLsJLj jL><JI 4js^Lc JL>-I jjj V JlSj . «U-a 

. SjLjJLJu SjJjj jj-JJ J-<l3 cj^jLkJI O^-J La' i jK i ntl 
(jj2L ^J-uJI ijLajtV (jjfTjjil «LLVl iju (jijUJI JoLujVI I jjt, '-'."".'J 
^c-Jj . (^y-Usj-aU (_£j-*_u^1 £tjjLi]l (j_a glj^l'r i n i Lx-i (jjjLoll ^Lali-AVI (j-a -*^>-LI 
J>j_aJI 3JL>. JUJLr>o SJjLta -Sj^*-a ^Ir j i aj Sj (_LaLdl w xLajl gj^ajcaJI Jjij 
I j i ■ a ' <L>.jJlJLi J j n ifrVI (jjs (jVI 1 1 i-i ? La-ilj 1 1 ij'j*,' (J^°jj 0^-° (^-^ 
CjI_Ll>JI L$j JlS (jj^II i— SLuiJilj iSjIj^JI (J_al^£. (j£. i—kjiiSLII 

jof J^lal! Jjjj JL3 SijUJI .sljil (j-u CjLa^LnJI . J|_i^.VI J^Li- (j-a 

. jLllI i Laj» ( _ ;r 3 (JjtAJLi jo-fli (j-a (^-l^. tfLpjVI j^jjj j-LaitU (jjjl3j-*jj V JuS 
JLs-i (j-ojl J-ii3 . 4_uj/La 4-2jj_Laj (jjjj jJI I JLfli L-JaJ I (JL>-J *-*.' joijiJ 
Llilij -^jLi 5ijLc t^^Ja 4jLcj C^>o SJljJlC ij^ 1 1 n (jjjjLJI (Jl alaVl tLJol 
Sj_jJ_>JI CjLal mi'i^VI jj^. Sj-UsLa^s (JLaJa^/l l. m iV*> j''" -1 (jl CJJL>- Sj_a 

Laj|j 1 J ^ ■ . .. i jl£L) d**M l -»J1 (j^J^ill ^IjJ 1 (jl t— . (j^I J^JI (jLLsj-i-o jl nil 

(J_$_*_u_i l_i^_>JI (j_a 3jL_j_a^>> t3^-jjt-Le3 J^jljj J J (jj-&> ".^l^t-ualj 4_a^_c 
jlJaj i n II j Jljljj^-J' (jo tiajljjJI jLCjj .(j^JjJUl ■gjauM L^jL^a JjJL>u 

(^^ (j^» i imj id , ,. ^ a . Lallan j^£Li 
jLUj i ntlj JLjIj3-" >«j ji^ ^J- 3 tr^l ^flLuaVLij .(juijj^l (Jj2 jLUj i ntLi 

tfjjlj jl I i j Ij I ".(jjjJaLi. (jjs JLajo Ji^j Sj-usLsJ,! ' JaJI i-iljJJ 

^ Ja^ cULcuj j<J n Ja ij\ U^uliij it j^Jj^J1 ^LUj-l^iJ CjLj jl 
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jJLjlj VI i j m 1 1 J ajt a Ij^al (j . Utl ^>L*J! ^_u^>l <-^p- ' I LiH^j (j^J 
^ (<tjJll 3j-i_oV! £cjjLj ^_^JLc LS 1 1 rt ' ) jl jj-i 4-tiajj-a <j-*-ai * t-ula (_£l 
(jl__l ' t-j-4-LaJJ (( ( _^ia_jjJL! )) ^ a ' nt Vl ^-ij-bj i(_^L>.J (J-aL^ ^- tJ (jr^ 

jl_2_ll 4-J-3 La (j i <>■"" JL3 ClLaj U II dJJj jl 4_t£. (_LxjJ 

£j ^jVl lilt ^Iz. j is\~7n V LjIjLc l£>^J cr^' O^J-^' £j 

Q-a <_!jLsl (ji J-»o 2_aLc . 4-uljj CjLa^Lc LjJ O-fl Lg-LuLj 

(jl_£L*_uJ_J d l-uiJ tLij . 4_j 5_jLt-£5^U LUsjjlj ^j^joSL) (jLL2>j-*_aJLi jj ji < a * 
c_4jj_a o>^-d o^j-^' cj-^j- 0 <j-° 5jLU (j^j^ij ji Jijo <j-u.jL«J! 

d < j i nj 1 1 jlSL& jLujJa ja^J 2_jLU (^yi (jjj ui^.j i(jLLij_<jJLi I ■ ajj i—iLiaj cStHJ 
4ji JJ-JJ La-a (^jjt ^Lje-J! (jLUj_<j/ jl Luij£^j1J!j • j^I jl 2j^Lj p-$J 4jLU ( _ ;r 3 
4_i^sj_3 jLfl L^J 4JLiLtaILtl jajljjJ! JL>.| <■ ijxa? ! jlj ijJLila^M jl » ir-i i _i j LaJ 
jLa (jjjj>.V! dLijJa^/l tj\j Lai . d i n ax (j-a SjLsJj jj>.V! 4_iL%al 
(_L£ i. i j ir^il Cj^LjLc 04^c JlSj ■ 4j- i >i I j Jk"' 2 I , ^tl (jSLIj idilj (j£. (_Loj 
jj^-J 4-3 JU a£ Sj_aLtaJ! oJUt CjjJL>. (JLalo-! i. mix jjj . Li^i^^jlILi LjJLolal 
. (jaji-JI SjLsJj 2_1jLc 3 i i ii m VI C^Sj U Laj ar jK i ntl -llj^l 
(_£JL>.V Cj^Lsc_<j/ tjLUj mil ( _ ;r ^j_SJI SjLkHU CjLjVaJI J^ta J-<^-i 

I jf<~*-\ i."i jj ir-i I La^ iQaJaill (jLU^uj i. m i^T LkL>.| q] (J^jj j<u ij«j>.jJI 
( j_a i 'll^j a j^Ll ^a-t-l L$Jo^>.i ^Lui jj-a tjLul '-'^3 i(_£JtftJI ^jLWj-i-uJ 
La^ i L^u^aolILi 4" i ntl LjJLaJa I (j-a 4jMj L& Jjj L-t-jxoi La jLcj-u/j . a jJI 
. (jj JljjlxJ! t_jjLa^/l (j^s -ilj-Sl I i eaj I L^-i i. iji^l 

CjMjLsJI p tj » " L^j i La flUti fj^\ 2 tj j , ,,tl j jLUj-uJI i-4-u-i aj 4JLjL*JI jl IjLiJ 

Jl2J (^o- 4jL«iI Lij^c. SJ^LlII tfjut (_Lt=-<-u o^J -S-jjLoJI j>JI SJj- 1 l£>^VI 

Jio^>.j (j_c Lj-3e-j 4_LjLjlJI (j-a j»*IoLi_a j i (J^ l_i^L>. (jaZo^LJI Jj^ 

(sUlILj 2 tj j , uj (J^tjJI I j ■ j ■ aj j|) SjLii ^ j i aj jV Lj^LiJI ijJLA ( _ ;r 3 2_cJ_i 
John J. J j j xaj a d^>- TJ-^ .CjLui^j_LiI! (j-a (_£jJ-*j c_jLi aj Lajti^. 

2jc_Llj ij^jill jLUj i .ill jl^jlaj 2_j£j1£VI 2Jj|j^J| pi^. p , ,i^ (j-ujjj iMulvihill 
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(jib jjujJIg CiloUall 



S_Lil L>Li.j aV| L>Li. ^ J^tiU 2_JLc a_LLL3 ^JLLa jl M/wKI 

o j_a i.". t j ir^ilj cjIj i i .I g. j 111 j^j-a J-k_i) . LuiJ^jjill (j-o ollal jls Lg-i!^ 
(tiiljLi l4Ijl.jls.VI Ljj 1 -!< , ^j-ij^jj 111 ;- .'I Sj^/Vl (jjs Jji 

i nl^ 1 ifti m L^jt ijr A i"i a Ja J ->■ * ^jLIaj^-aJI ^1 jj! pk* rt ' la -"j" 

JjjJa (j^j (j^ • '^'l-'i-?^' J> '^jjj^jlj^' Aj^ t*tl (j^ La 

4_<jVjJLl.! ji (Dawn's syndrome) ijj'- 5 (jjJjJjJ.! Jl AUVt - 

.pjfcj-uL Lu^jjJJLi 4jL^jMJ LUsjju ji^i (mangolism) 
ij^j i£\ (Klinefelter' s syndrome) j'IiVmK <Laj}lla-i jjjl L^aJLl .slj^^Mj - 
X) 4_jjt_LiIaJ! n i-»JI CjLaj)j^_aj)j^ «Lc^_aj?eja ijr ll ' flLLgaj J^jlj X ^jj^_aj^^ 
.(_gjCLl! (jUaj^uj SjL^sV! «U^sj^ pj&JLt£. JUjJ (Y 
Lajlj p J.'J ' -i^f 13 j»j|jj_ajj^ (jjs 4 »t*a p j ■ ^ ^ 'j (jjj-J! jlji^Mj - 

Phi-) I j A t \M j"a ^j|jj^j|j£Ll ^ a 1 uJ La p4jJ-I J^>.JJ (j^ 1 ^-" ^i^"' L*' " 

. Lu^^jJJLi 4jL^jVI <L-aj^ pjfcjii^. Jj>j^ (Ladelphia Chromosome 

. ^jLLa^ 1 nil Luljj 5'q 1 j". , ,. 4_jJL>. (j^-J LaJLt^, CjjL?=j LL L^aJill 
) (j^-*-* d-^^j" ^3^3 {j[1sj-lu]\ t. i i 1 n" ^£ I 3 ^ J-al^JtJI 

J-aLi2, j^?ej2J ' fl-ft S (j^>J! ijr 3 d'tj itl Jjjj ' fl-O (1>^J • '^J 

S pJaHJLa j^i^. j3l£juj 4_ji_>J1 ^_aJ3 (jl (^j^s-jLs* 

^aa ^Luq i L>UJ! j 3 , » j , U t l L>UJI <>a o5 j^l *ULlJI ^ 

Li^L>Jl t jj_u 4j t ^jj-l^. * (j-o L-aj-uiJ 4JjLiILa jlj-L^t U-^aj Uaj^t-u-U 

.tlUj tall 1 uJ ^H^' Lj^L>J1 Lo! ; L^uL-^l (<w-aj3 g-^aj 1 uJ .tlall 
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(jJLl! (j-IjV! JjVjJ! (Jj^-I 1975 ^Lc ^1 ^ a= ;aj-i ^ j^Jo jlsj 

a * 1 j -> • ^" C^^' ^- J ^-^-^ O^"* ■! cLulj^aJI "jJLdJI j-*-^ A^ 3 *^ tl)^-*i 

. D N A I (j j ^ "I ^ VJlP cr^ iiJ^ c^JI 3U M„,tl 

CjI^ j * mi II JJ_a_l £^I_IL>.I ^a_& J-iLj (_p3j-C-J * iLl^ajq (^j-aJj-x tjJLuk (jL^ 

jti-La t 3 < ui VI ol i nl-^-i Ijuk <LUaj_a j-I^-j i (ataxia telangiectasioa)AT 

ilLLI j i- ' i mi j-a^l Jj! J^s-I pfl^J joJj . .sLs- ^^U-Jul p a i .1" 4-lLc j-#laj 
(jaJ.lL*JI jjjjLlI! 4.laAlj Laj3 (jr^- 1 (j^ LtLibj (j-ajj-tl (jL^ Cr^' ^■J^'^ 

. 4-ij» i^-> (j_J-5 

(j-ajj-a Lj^L>. (jSLIj i^^LkJI JlJi£. 3q*.ulaJI Lj^ijJI LfUij aj (_gj.II ^ 1 naj jj LaJI 
^ j«j xlall "jJl2JI I j 1 a S " La 42jjJaj (^-^ . LgjjLi^sl (j-a «j-jJ! ^laj 1 pj AT 
Jaji i<i LgJ diii n* (_gjJ! jj i^aJI ir^il (jlr 3 ajl 1 nil Lj^LiJI I gSjj 1" ^^1 

.3 mil 

j" J 'J*.' i_>"^' 1 ^- a Jl3-> a _l>^~" J l — ! ^-'T!- : ? , ^' 4jiu\ mi it jj| (jVI J^G jLSj 

(j-a 4— L- L - t -a £^o_il 4_a_jj . (jUa^ miILi p ^""1 , ^.1 ^.ajjij L"_uj UaLujI Ja_uj3 
a r..\ aJJt, i_u 1 .it "j_»~/Lix I uuj L$j| JJ-JJ iLgJjjj (jy^- (jyJ* i(_p3lj_aVl 

LTV J-^' ■^ > " Cr'l J"^? 1 qjS^aill Jj-a mJj^s- I (_p3lj-al LilLijtJ 

CjLoJ CjLaj^Lxaj ^ a 1 11J \X iJ^VI (^i^- I at 1 j". . ..I Q^La^ej (j-a 

Fanconi's ^jSLiLa LLa^ul jjCJj j»jJI j-iLi (_p=j-a 3-a3j .cjLajjjxjj£LII 
Cjj_«_LI p j Jaj «j La^ p_ulj_>JI ^jjju 4jL^5^LI i>LjLajIs ianaemia 

-,_p5jJi.l LLae-LaJ (jljj^VI t_)jL9VI (jl dili (jjs pjtVI (jl ( _ ;r Lc . qLUj 1 nlLi 
"ljLi^^/I j j 7- ^ ~ I (j^j^-^^ ^tH 3 ^^ (J^ 0 LlILc, (j^l a "tt-l (j-uLlt p-Aj 

JLj3j . (jLLij m-lLj S-jLi^s^I j-Laj>J j-j^I «Li^sjj3 ja^jjd QjS[3-4 mAj jjlsjJLLi 
ijjt JjLii/ LuJjijL^ CJj^j SjlaLsj iMichael Swift 1 ■■ JSLjLa J^*-" 

\) .! * 1 a o^-" ijLto^-uJI <- 1 1 1 n_i ^^SLiLa ( _ ;r u3j_a ujjLal cjLlSj Jj-«-a (jl 
: dllj (j^s 4^>- l"i i~ 1 ill (jL^j . (jji LlII SjsLc (jij j^jHil Jjutil 1— al * <'r> \ 4 » 1 nl j-Ly 

(^j^LlLa CjI_L^>. JLs-I (j^s 4ir 1 11 1 JL>.I j" JLaIo.1 t—ljLaVI J_i£. jlj I a K 4j| 

a_,i_^vi 
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ijlb jJLuJIg CiLoLUJI 



* IJ-J-C Jl^>*J Q-C ' d UiSUI p_l jJlS (jVI ^lo^J . (jLLsj-^-aJI (j_a iSj-^~* 

La 

dJULj ^ 1 C 4_lj_uJ)j»_j_3 CjIjI (j_a (jr*5-^^ (jl_Is3j-*_a]1 J-$-*-a #1jj>.t La dJJ!i 

(jj^>.f JjVj dJLlaj njUajjjJI JSLI c_ujJLl! l-sIj^l^V! olj 3JL5L«JI 
Malcom Patterson Qojj/jjLi ^jSLILa 4j ^La (_gjJ! li-lj" uiXI J-«-«-II <j-a gla 

^_ja <-dl^ j miVLj iJ3 _3 ^jjLxjLj ^j^a_J1 j-^Jj uij (J_a_*_a ijr 3 tfj^Lajj 

Lk-j^a-a-a cjjls-I jlsj . qLUj 1 ..I! (^jJsJI jl^jiILi Robert Miller j-Lj-a cjjjjj 
£3^9 L^lS j^SLj 4_uLUj_<j/ 3j_<j/I -llj-Sl (j-a aj ut 1 1 1 Lj^L>. (j-a CjI_Lj£. (j-Co-LJ! 
C'**t t r**< ( ol p-J A la *^ jLLsj-i-u (j_a ^j,-^^ i3_}L>J1 4_j_Lo*^1_jJJ l_j_a_j£^_LLJ1 

<bj-»_a ^j_a ^ 1 oUt I ( j£j£u V 0*-i^tJ 

lit_o- (j-a 4JLi£. »l 1 U 11 ^aj&aj .«Laj^5^/l t_JjL9^l (j-a CjJL>.| Jl^ L^-J 

j«-J-Lj^L>JI JUL! 3_aj^LII ^1 < ulVI 2-Cj^>- i^^p- L$l"pJ * "'MJ I . ..I . ..^ 

a i_d_3 ) * cj .j-jLli)! a JJt (jLUj_«jJI ( _ 3 -Lisjjs Jjjlso I^JjLs. 

j-il^l (jLlaj 1 11 II (_ 3 _u3j_ J a Lj^Ls- Cj_iL^ jJLa • p j 1 1 si <iUlt (jl-jj ^L9j^/I 

(19) 

.^-Uslj ( >;r l^ cLu-ul I H^W 

» ir-i JLso (jjJ-II Lj^>L>JI JJiJO CjljLpi-VI oJJt (JlLa jji j_aLtiJI (j-aj 
JulLju (jy^-ll Lj-mAj (J_al ^jlII (jj-Aj i4_u_j_J1 L^aJI (J_al ^_a ' fl-iS>aJI (^^ 
Jjl ''''"'JJ j-^>*I p-!Lc 4_a3j . (jLLsj-i-oJI (^jJI i^^^ L^jl ^1 oUtl (j_a j-jilSLI1 
3 K uiXI tfj-* JjLu (ji jLi.! iojjjsj_L3 4j>^iLaij Richard Albertini ^yj-Lij-il] 
f.\ Laj-JI Lj^LiJLi (j^ jtjjU ^LiV sLUajiJI Lj^LiJI QjL2j I JUS i L^jI mu VjLu 
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CjLjjLj_«_lSLj J i a " J LaJ_t£. S^alaU Lusjjij Q^SLj Lj^LiJI JJl»jJ 

^jLlg^ mil ^jL_j_*i_jSLJ1 £^L*JI (j^lsLatlL] jj-* ^j^* > (jl ' la 3» j 1 JL9j . cLtlsj-i-u^ 

^1 » i"i^L!j '"'I i "jj j-aJJ i n-»JI-4ii^iiiJI i n-»JI Ciljl pa. I J-tJj 

cLa^Lc (ji^- jjibiil d j i ii itLi i3^>.j_tl it i x 1 1 1 ,_jjljJa (j-A-Cj Ljj Llp-iSII] j 

JlS^ dil jd 2 a 4_o^Lc 5_lL>JI 3 j . ..I . u. ^1 c^jj I jlj . tjllaj i ..II 3-aLc 

^j-C rtj g-i-fllj »j . 4_jLt-£5^/l j tajj « I rt j i ^ " ^j^-uajjtjj jj-* JJl^j 1 ^pall ' ) 

d)Lj^j-a jj-* ^M^lS ii ^-4i- L ^ JLJ tjaJI oLloj ^j-s JbjJLlj tCjLjJa^ i nil ^j-a Jlj^JLI 
j^palj—a^ 4_a^Lc ^^j-i^ j^2L*-JI > i I miJ (jr^ tl)^- 1 tl)' (JL^^o-lj • i * au I ^c-x^aJtJ 
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(jib jjujJIg CjLoULaJI 



J J " 4_CJ_4_>J,I ^! (J -U3^JU <LCj-4-*-a el J* I Ld3.j 4j J Lla ^j_>iJ 4_La1c 4_!j_3iJ ftl^^l J_Lc (2 

.4_4^L>JI 4x.jjS-><-L' 4_!^_t-uJI 4x.j-4_>i_U ( _ r A-<-uJ^ triLxaaJ ^jls^JJ IjlC Ia-lS i^eJ! 
t j_a 4_<_i-ul^ &I^j>-I ^y-us^a Lq-x3 lj ' t-.a j^^j^l (_£JLufc t j_o t t j-uuJLt-u] I i ij-mJ-a (4*) 
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t_)jL>. jJsj j ta >JI (j_a j-Litj 3L>-><-! « 
. £_jj_*_u_J ! £^L2jVI Cj\ j LuLo* Jaj * ( aj oLtla^ i nil 

j_i I (j LtTuj La 1 j 1 jj3 jJtlb (j I « ^-j-Laj ■ o * )> LL&Jj 
,jl ^ j U"i . ,1 JJ . 1 fl" 1 j-a <— t^-j-J ^pJI j-UL>Jt1 
(—flj^ia J*~^'J ^iajLJ^j] jj-a JL>. ^-i^ (J^ -1 

1 Lea jf *^ 1 U" , \ a , Kl <^ ^j£w^_) La jJlSj 4_Lo| LliLu 

^^jJ! 3j-iH/Li_a 1 1 d £ LfcJLitlu (j^JI Cj1jLj_>J1 ^JLAj 

.^i i^ji cVi ^ l^lm ^i <dr ^Ji JjXI 

jJa cIsIjLljJJI a J-$3 . (_3 J « " L»j^ tfl_L«jjl Lac I Jjj^ " ^ 1 L ^ c ' <Jj ^ 

£_2|_LJ jj! J- p-" ■ - i l l 

U^<J^j-«^!l^j^^^l^^WI(>>ij3 ^ ^ -■ j - 0 — j " 

Bernard D. Davis 



I I I 



«S £Jlj& gQ-J^I 1 n a ' i^JLs ^1 (jj-IJj 5d ->■ 1 ^tlj j LajJI j 'I • ^ " La 
jj^t-lj . J-sjlI! 3_lj1j»x (jl^-a <Jj-« 1 il , >. ^tl £JL$j d 1 <^-> Jpji tj^° Cy* 

LjjLiacLa • j^i-T lS^ 3 ' i nitL ( _ ;r a> I or J-«-«JI I jut <Llu . . ■ T 3 . . ilL 

JjjjiJ! ^JLu L-SjjJi j^jJlJ 3JjLx-a (j-<U J-o-so «^jt^->" . ■■ ' V Lil (jjIju LlL»c 

• ^ ' ' la j c d \ j \ 
(jjjj . jj>.| ^1 ,j-a 4j^ILi 3 ^U"iU jJaLiJ,! 3o-j-> i_aJli=3j 

dJJj jj-Lj LljLa I ; i^i j r i_i mSU Lajjjj (jill Sj^il j>aj Lajuc. Lu! 

cG_L^_o ijr 3 jlajJI cL>.j tjLs *^ *^ <J-ajJ -ij-^ ^ i ' ii ftLij . ^jl 1 1 n-»JI 

LlLiTl^_4 ■ ' i ' ' ■ J j ' J \ \ s Cjl J I I n 3 JLC (Jli jJi^ 1 I j'"^' d 11 £ JLA 

«GL>o j»JlC Oul^J . (ji-jijLj^j Jj^JJ a^^j-a (^Kj i njjj.a) 4jJ| <L>.!jJ 

^ I T* (jl jji jjj^ JLs- (^yJJ S-UJ (jl (jSLx-i 4jjLCI! 3JVI (ji^- <_Ji£--o ^jls J-* 1 -*^ 
jlj_2J! jLie-jl ^1 ~ a " (jLa 3JLv cr^J • SLpJ! JJl^j jJaa. (_g Lj j^-ajJ V 

(((jjJLiJ)) ^ ^ I * y-l Lxjs i^JLjJI Jj^jV (j-a (j^-Lalj i (_^>. j L>J I j«JL«JI 

3_ajL^-"i i n U j^^>J1 ^j^* i (jl tlj^-p 4Iujl>J! cjL_o1jjJ1 ^j^* .j-L^LiJLI 

ijr U2ijJLl1 ^ i nU CJ Jl>. t ijr^J * ' " a -^^ tJL5^ ^jj^all i n it! Cj^\ 

i(j-L2JI j-J-JJ cLajis. ' " i a uiSij Jjjjj^ 4jl^L*j i _i La 1 1 A jIU 4j ^La (_g jJ! 

4JjJuo (j^Lal jj^I ^1 !j JL>.JJ-l_ulSH!j iCjLaLajJIj i^LtiaJ! JjJaLLoj i^^^' 
(jl i_3^jjJil (j-oj ^ • (jj li J 1" II Sj ^ -v? ( _ ;r 3 CjJL»jJ! (j-* IjjJj '-^JJiW-' 

da a\Xa«J <_3jijJi w J a :(<uj!j^*JLI CjLiLc ^^Jt t_uLd! J_i^.L*jj/ 

■ ' j/jjlaJI s | |j . Ljj_uSLJ! I g-il^ j-oJj (jy^II jljlLi 'Ljic ^e-j i Sj! JLaJLi 



iij-LkJI (j_a "-^4^ Jj Laa»J I (jSLa-i oH"^ ' aglaJI ^1 ^_al (jjs ^0"?* ' ^ LLlL^aj 

4- 3d.aU 4-u-uL-ul oJLfli ' aglaJI ^1 jjil (jl CjLu/Ij jJI <j1_i JlSj i (_yj.ula.ll 

2 'ij L^jl ^yic- ■ ijLSU, I j a Laj a L^-ajLa-" i uj ^'Jl CjLjLuSLIIj . 4 ajl i nil 

SJijjiLa OuL£ I jl La JJlxj Ll3^ ljL-Qi.1 Ja-3 J^pieJ Ltj-utj 3_a}Lji ^ 
i3_ljLSLII 3JVI 3_jLi£ ~ j g= i aJ ^ 5-ajir~i i uXI Jjl j , ,itl di! jj Jl«£j : Las. 
Lgj£j ii—kjLflisjJIj 1 LilaJaJI JjIjj^/J i3jjJL>J! Jj Lalllj call i lilj cajej i ■■ aj 

. j_u^ <_il&-a (^ ^ JLy~i i uj La-a 

La.a i3_iL>.yi Lg_La-SJLj Sli^l £>Laj i_Jl£U! ^ J^sjJ! (jL£ lijj 

p I U> 1 1 j CjL>.!jL>J!j t_il_i_a uu mXI (J5-a lij-^' v — ''^rh 1 O"^ (Jf^' 
. jJ^L>JU ^j-a «L^aL>J1 ^ j**'^ J-) ^j-Iaj ^J-aX. 4^Lu «(J^» (ji ^_Ua1 ^Jl £yz S 4_al_a-^I1 

(jLfl i3jLj*jI! djLjVaJI ^ 1980 ^»Lc -1 La 3.1 i_i m3.J p j ...A'.S? L^jjieij 
jJ^S J-Aj i4_l^a 000 , 23 (j^j (j-a 4_t^a IjjLaiej (jl (jV! (jj*J^"' ' "-' (j^-^i)- 0 ^' 
JJLc (Jlj Laj .1910 l ^ r £ lj>a^>.j_a (jL£ U I 'hjuus • a-Lajj a « i '— £-Lu 

.jJaLsJ.1 jjlc (jJbJLij d>*il 

M-LtjcJaJ! jjjs^/I (jjs lij-o. t^jl i a 1 1 ___ r 3 I uiu La jjt jJaLiJ,! j«Ja£.l (_LtJj 
jl La 3. 1 J^Ljiu-a ^j_l3j *j Laa. jljjs L$jl_i 3_3j|jj<-a jlj^ JLaJtl! JjljCu (jl 
iJ _a^Jil\ SJl^cJLU CjLjVjJI Ji^J(-a jl ( _ ;r Io- (^ ljL>. A h-m>i"h <rt_L^_t.1 

(jj <" ' 4jj/!jJj ^Ll2JI Ijjs-Jjs 42jLc (jric Jls-1 g| ji^U <Lse-LaJlj (j^^U 

5- jI ir-iVI j j a * I VLaJLs.! j^^l pLcllLaJI 4jijL9 JLjJLall dilj i i u Cj^Ij 

d ^ i " . I j j> \^ , j Ua^-j_aJ I ^ g»i 1 4 1 1 di Lc 1 ' * a 1 1 4_a-j Ls ^ i La S 3 5 j ui£ 

(jl ^-UaljJI (j-aj .4 j a I tllj 4-LcLLi^aJI CjWI J-j-" Ct^' CiL^j_<iJI «LajL2JI 
i ii a CjLjjLaJ^ Jjl Ja < g-Ac i_4j*j CjL^j_<iJI oj-fli (JLa£. (jl j-fli till j i- . j i » 
^ Jiir" i n"t (_^ill CjL^j_<iJI dll j (_5-1j3 ^-JL\Ilj (jj i n n n^flj ^Laill dijLuj/ (Jia 
(_L>.i (j-a (j-QQ "iiiiii ii^fl j dl_j_a^j-SLI I (__^a_aL>.J CjLuJ_LIj ^Lca jJlj (JSLj_Lll 
Jjl (j1_i J-aJ (jr^JI L?J^*^' CjLcl_LLaJI (j-aj . 4_lj J_«_U CjLaZLUI * i aJ 
(_j^3l_LajJJ (_p3j-«JLll) ^ j SI II CjI Jjtll CjLcI i ir-i sLajLaJI oJLfli ( _ ;r 3 j •^■^ 
i ' I j "i i ii^LjJI CjLijSLa) (_LaiII CjIjL>.jj i(j»LaiJI lL1jLijj/J CjLjjj-tlj ,_jJjj-!lj 
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i ir-ij 1 (g- tanllj pj-r iVitl Cjjjj) CjWIj i ( JLut jj Lajj^J ! Jila SjJajJ! 

cjLallil! ciLcl iir-ij i(4_uLojij^/! cjLi^jj^jijjLji^Jlj ^ ILlAllla (jjj-laJ!) Jj^ILJ! 

i(2_£.LJlJI 2LajLa-*f mi U (Jj^-Vl cuLjjLLajSLIIj AJ^I £>Lal) 4jjL>J! 

. (^L^UI _}1^_OJ (Jj^ILlII i "*1 ^" rt) C_t_ul_J^1 Ja^lajV CLC 1 i I r~lj 

5 -> , ^ llj 1 j_a}U w "j 2 tl 3jL»-lU CjLjVjJI Jl^jla 4j ^Ls Mjj-JI J-aj<J!j 
^^1^, i4_aL& (_jJji fl^laj. 4jLL«-i Jjlj 4-ajLa ( _ ;r 3 '"'I c I * i all OJLA c-j-ujlil '<jU 
tiutJ JL3 J j » 1 1 jl liJJj i3— LSI— <i_L1 jLtaa-Vl J£ <j-uSL«j V 3-ajLoJ! ojufc jl 
,jja L$j| ^jjj^ JL9- (jJI i 'I uU La jl 4^jjj(II S-tLj-i^JJ jljll JJlC Laiut^ 

^oir" i m" (jJLII .-.1 1 ; tl 3_a-jl_2J! ^ V IjSL&j tSJJaj , ,.U jIjII 

I ^.tl I jja Jl>-jj V dUjl£j i 4_lLij_<jla Jjlj <_Sjj<3 j<sJ CjLjjLloj^ 

. (jLLaj-i-uJI J-±£- l^J-^* ' Lc^l^-at j^?e_(2J Jl9 _}1 ^_a ^ Jl^-**i < tiJ (_^11 
^^Jjl U ^ jjLIaj-tjJLi tLSlaoXI CjLcLu^i!! JjJLr>o (jLa IjLA fS-C-JJ 
l_4^.jj JlSj .JjulI! (jlSLa ( _ ;r 3 I him (jH-II i^olj^aV! Juls (^Lsj J jLitjV 

. LgJj^a- 1 jj (jr^JI jJaLJJJ (j-a I jICLlI L$jJJ J i aj (jjJI CiLajU U (^i^- p J a j ■ aJ 

,_p5jjLL)l (j-SU .(^Ij^J! j j u t Li Sja^Lc 4J (jj£j .sLCj V J-aLc j-Aj iSJjjuJI 

SjjilLa .(^jIjjJI Jj-uJLi 2^>Lc <U i^Lill <. ,, , Jl j^j i3jiLuJI vZjLjjLajSLL! 

^LtS (j-a Lj J a. I J (jl j i in pj L3l> Jl^ ^jLuijSLII j»JLSjJlj cLlcLL^JI 

LtsttaJ JL3 LuLa ^LajSLII 4jSLjjjsV| S_ijlaj>J! <>j^jG La i_i uia.J .^jS. ,jjL^ 
(j-* (JJ J i ° ' d ' ga )j (j"^- 1 ^-* 4j^Lj (jj--Lc. ^^^i}- 1 ' ^ ' ^ J Li^Laj Lj^>. 
oLjjLajSL!! ojLA^j ,3»jjUlt ^ |j< hU JL>.ljIi V^rlll SUtiJll ^Ll«jSLII 
1j_SL_Aj .3Jlj?c_ILL! CjLiV^JI L^-al J^r J i ul mi i 3^La t_£lJt (j^**i i uj Jll^Lj 

<_3jjJa (j^Lc J^-«-i (jr^ 5 * jtl c-^l jSJ! j li i nil *L>-L>. j-^c (^-3 1 1 se j i <3 1 

.Lit 

i Ja_^£ 3^La (Jjj -"-^j (j ,i (jl i n I VI (^jiS (jLIaj-i_a]Ll (JjUilLl L^_La 

.(_LLLLflJI JUj^l^J jLillj (JS_tiIlj (j^ij" i ii j i ii^lj j_ujjJI CjL^j_aj ijjjj-toJL^ 
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p ta * rt jj-^J 'cO-*"' (_palj— «1— 1 4_iLt-£5^/! M^j-ja-i Cj Ljj 1— t -g— Cjj^?ej3 L-4-ijJ 
Cj 1^ utij L-us^-i l-t-ol i ti3» t ^tt-ui^4JJ jU_Lij (j- 3 * - ^ <3jLUa j-;^. CjLijLui_jSLJ1 

. LuLcLsj - Laj La a. J^ii- (j-o ^1jl3 

1 J_& Jiui ^jLU^ tjl o its l—l j^j-LI LiLujj X 11 (j-ia-aLa* <JjljGj JL>.| jj-* 

■ p i n-»JI IjLgJ 4_ulj^JI 4_Lflii»J! OuL£ I i J " L_jjj^ej 4jLa i n->JI (jjs 4jjL«J! 

3_3jj_«_U oLjlxajSLlI J^Li^a i."' i .I j I (J-«-«J! (j^Lal ^jjs J^Liiil <. ir-iij 
y^bal o ,<ll (j^i J^Liii! Lijj UjIj il^-Lo JLutll 2jL«j». U^j L^ju 

1 jJihJ! ol j 

4jjLajSL1I SjLU Qi^d LoJljX. 4jI dllj . 4_i ^J-u-11 (j^-^-i * J-° 

jjl^t CjI j f i iij 4_j Jl_>o m£ jjl jj ' ga 1 1 jLjJLao <J^l3 CjI jitu JulS i^Ualj 

. jj-* J-^l j 1^ 1 1 _j^-UajjLu jjj jjl jJLjjlJI j^ t -Lo T j 

(jl 1895 ^.Lc ^ LudwigRahn <jjj j^3Ji>1 ^UVl ■ . ojiaJI Jaa-V JuSj 
I^jL^j^JcI J Jjlaj 3jL±i! (jlla^uj Qj.'^ ' =aj ^i5^-*r!^' ^ j-i*aVI i ir-i JLic 
^JLir" i m") 2-jJjjV| CjLLusVI (jf ^ I JL& jlMj tpK i nil SjjLc (jjl 

( _ T ji CjLtj-a^Mj .(_paj.ll i_u i n d i -V i '<a CjLl«SLi 2 c 1 j i ail ijJLA 

jl jllj JoLLaJLl J J ' "- ' ij^S 4_uj/Lj/I SjLa JL«3 (j^l ijf^>* cJljLa CjLjjLuij^ 
' lil * i ' aaJI (j^s Laj-lCJ j * Mill Cj I * 1 1 <t j ^_u_alllj 4 4_jSLuj_u^i_J 1 
CjLLlo^/1 (_iJJL>.l (jl LaLc ij\JUj\ Qja i_ Lxj liJJ !i Jjlj »l nUtl C*JJ? S£j 
4^['<,r> oLa/ljJ k^jj^i (<u .t_J>KJI ^ ijlail (jllaj^u <■ m i ,i" 4^^-«Il 

SjLj^/I CjLLusVI jjJ Lalx. j nir 3 i ii <a -^e-i lLL! j Jjlj S^LLajjjJI 2 « • i all 
Jljj_j La iiljija.^/! 4 1 i n 1 i n OtJSj i" i ill IjlSLikj ■ j uuJI (jLLajjjJI <_ i j i n" 
.(j^iljJL l£J Mill p i o^J LaLc ^ inn'*, (jr^ 1 
V _jLLaj i ,i ILa . >LJj3 VI JLij joJ 5_lLjjV| oLLusVl jjj 3_3jj<_a ^^ic, 
I <j i ii ii ) i-S^JisJI ^ JjUU jjj ^yls- t g| i j ir^ill J-«-»J ' . 'J '^J 

i_3^LLa.VI (ji J-a^l Jjl (_y£ 0>0-LJI (jJaj . Q^l iM,l L_J (JylJLJ ( _ T lll 
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jJla .(J^til JiD-aj jJilll ijj La (jLcj_<j/ <u! (^JL. .4-uljJLtl 0I.5UJI j^JJ 

jl j_a p i ii -»JI d ta , < J^tjj (ji (j-a I LgJ JiJ V il -Sj Laj-JI 3J.L1 

IjlSLflij iJjJtjJI lj_& I jj'a ill JL*_i (jy^-Il Cj l_j I^oj->*J I * )^u*J|a. . 4_cla^ i n a 

CjLLlx^I 4jJ_90 (_gjJ! i ii U i_i_jj_c JLs. ^1 4.3 J^" i ii a ~ j i -"»" LgjLa 

ajl aj w j a (^LLILjj Jj^e-lJI L^lS vIjJlxj ^La Lj-Lii jjjLji" Lai . 4-lLjj^/I 

p J a IjJj i4-j_LjjVI Cjl_Lj_a^l Jjyso (ji^- SjJLaJI p-gj jj j uu II .llj^ij 
j-J-y I * ' aa ■'*» . tj^Jsjfft i ii a LiK I i i ill Lul • 4jL\U ^LUj-ij/ jiajj 4-u3^c 

jl N-acetyl transferase j jj a ■ ■■ JjI"h . ul-(j ju p-ij-jl <j-a 3j_u^ S_ui^ 
id-jIjjVl cjLLusVI (jJI (<zj}UJI) L^L«-£ Uy>. i rtj.^j (<u}jl (NAT) 

Ij7 juj^m » Qa^.JU NAT (O-ij-il jj^jJ ja^jjJ (jjjdlj . LgJaLJoJ i_i3jj LajJ 

^JLuj . « ^JjIitHl I )» (jj o i im^ a a se * 1 1 j-j^pJI » iLstj-ai La) t«^JjlV**iH 

jLCj V 4-JI n uJI LCjj_al ( _ ;r 3 jLsjjill (jK mil (j^-J (2)OxaJI JJJJJ 4 ' ' " ' 
tjl'v i nil [y^i ^Jjl V"ill w ^jl^ ) 4 1 1 uJ ^jljluj . ^ o j ' a (J£J 4jLU ^ nm'v {_ya 

4jLU ijr 3 ^ * y " (j-a < La ijr II (^_jj3j»iiJI 4jLU ijr 3 j uig (Jd^-^*^ 

. -Sa^JI (j^J 

j Laj. Jjjj ij-iiitlll w ^jl^_' iNAT (jjs *t I j_^jjjl jjj JLsjlIIj 

^JLa I <La^L*J1 aJJb ^1 JL^-"i i nl ^£La_i ^J_A »4jlail ^jLLij-i-aJ < J < «J 

SjlaL*j 2 -> i all »l air j^j-a-i iio.LJI G. M. Lower jljJ . j» J-Sjjij ? J-^jl 
4 1 1 ii i J-Lu ti^p- tiJjLajl jJI ^1 jl JLai .(jSLa-a j-al IjLfli (jl jmi^i uj 
iSjUaJLlI CjLjVoJI ( _ ;r i La^ Luj_Sj Lg-mj-l d 1 1 n ill Jjlitlll ^xilaJJ ljr iuj^u 
(^_jj-_tia_>J I ^jl *C i n II (^—i 4_jLj_U ^jLJaj-j-o ^ '^J— a Q a 36 ^ j ^>-i t_iIl_LAj 
^JL£. 1 d * < la p_A^JLC ^-Lu ^JjIitjJI fj La * jj-* cA-iLt-aXI ^jl JL>.jj . ^>.L^j * 
i a J j~ ' ■■ j ^jJil tjl *C i ii (j^-J ^-Jl \- J Q- a 'cJt!^-^' i7 JL iJ- LM LT* ' ^ M 

^ . ^J_iiitlll ijr xjj-t-u ' 1 ^* ' ga 1 4jL\LI ^jLLaj-i_uj 4_il_t-a^U (JjiisjJI ^-tlaj 

fibl ^jyl^. « 431^1 mi**!^! <■ i 1 1 n JU JL=»o jj-a Jjlj {j&jcuj pj jl^aJ ^jLs ^jVI ^IL>.j 
j_4^t d 1 1 n m j j Laj 4_jJjj^I Cjl_Lj_a^l ^jt 1 ^1 , ^ ^ jJLu dJJjJ 4^^-!^ 
3Ju-LaJlj i 'I j" i ii^LJI CjLcI i ir-i ( _ ;r 3 I ^jj j La JUj-J I a l"i a 4jj_Uaj>JI 'LijuJI ( _ ;r 3 



(jl ^ < o J_Lc Jlj>.^j V 4_j| 4_2_Li>. OJLA 4ijjJaj JjJjJ .JaLtaJllj 



J^L>. '^! JL3 'j J-*? f3z! • 4^LJu "Itijill i n ri Till jLg->JI j^OJLJ 

(j^IL>.LjJ! (JjLa_jj a I ^ j ta 3. Lgj-a «-i i d ri I" -»J, 1 jljJ.1 (j-a <_sVT 4jj-!I 

( _ ;P 3 cLj-uiAJull (_p3lj_a^/l jiaJsj _JJ-u-JI 4-aJLa-"i i nU CjLo^LkJ! (j_a J-£^J 
. J-jJLl (_p3lj_a^/l 5-aJii>-"i mil CjLa^L«JI d j ifuJ jj-ajtll (j^Lal 

CjLjjLuijSLI! (j-o Cjlio SjuC jjLjcj^J! ^Ls-JLS iSLvLLa I JLA (_>"Jj 

'J * 1 a " La»jj_«j JljLj L^jli JU>. SjLa-j i ii I La 4-fllijJU cLa-j^tl .iljJJj 

CjLa_lj-ll (j-a i la JL>.lj ^jLLij-i-u] 4_a^L*£ ^JL^-**i i nU AHH 

A i a its I 4jjLa-l La (_LJj .(^LSjJI CjLcLu^i-JI i_Ja ( _ ;r 3 L^jJLjLs CjUuH JL3 3j_u^ 

AAT ji alpha-1- antitrypsin ^ j i "jj-lll jLUajs l-Lill ^ a i ..U (j-Gjj-JI 
^LAlLiI La i— i-lLj j-Aj (j^j - ^' 45^J( jljLuj! (_p3j_aj j j Till JLcLcuj 

.(j-ajJ.1 ^ n Mill . -j".tVlj 4jjJI 
Ij I c i^a-ulj_>JLi (^jJLkJI (j-a ijj^j-tl Sj^-JI jl JU-ojLj iSjL^sVI jj-cj JLSj 
jLjJLIIj jJiLa- i ii II (jLio (_p-a cLa_i^Jll CjLjjLa_i£L!l (j-a I i eaj] JJ-cJ JL3 L$jl 

p i n->JI .si jll i> j-^j j_l^jJI (j! cjLjJilll i5Ji3-l Jj-2jj • cjljjlaj 

("ujj^l Ij-A l. m^j^j .elastase jj" i nVI ^ a i a ^o-ij-jl (jr^- 
d uiAj dt^aJI ijr 3 4_iSLJj . p i n">JI jj-a I j ^ j j^^-a-i ^^p 6 - 1 C-lL^-J(gtl JJ ' H^" 
ij^sr i ^J-S-L) Cl*-L>. i(2J^-H>^ ^4^^ ' " 'N ' ^*JJ i I 4_iLlAjJI (jlj J_>JI j^paj-Sj 

nj^*-<-»^J^I (J-2-i I i j"j ' ~ a O^J-'' 1 ^ "**' oL) J-*^! i> J-A J i ii'C" jlj . j» jU 
.(j-ajJil j« i"itl t_jL^jJVIj 5jj-II ^LalLiI c I j J lajj i La Liu oAJuJI ^ ■ i aj£ 

j_uLj i^LSjV AAT^^ S-tjLj 3^La (j^Lill jlij 2j»j;l^tl Jl^-Vl 
» )L*_t-£3 1 jj-a jjjjLJIj . 4jLjfuj ^JJ-I^ i ii \ tilt-pej w lal laJ I ^_u_u_JI j i a 

.^jj^lll ^ La I La 1 1 g j i n ill ^uiSLa ^es_j^_a ^ (*) 

I 17 



J-u±l\ 3_ajLiLa I J-LJ^ O' O^i U^.!* 1 ? AAT (j-o ( _ ;r 3Ld! 

Lai J ml (0-*jLi j^j^-J! I juk (a^JjJ QaSLj V La! i<j-aj-U 4jjJI 

^yla LtaX I i ii fll j i n*C a (j_a ^-JJ-II ^ J ' 11 * 

4jUj>J w -^<" ^LuiSLi AAT rljjjj 
(jj jJI (jjjLJLs . M ij^- 1 1 j * a (J£ a i H j LtA pi j'j. 1 ^* 1 (j I 'j"^ 1 ' . J Lalij 
4jjJI _}!jU_uj! ^yajja ^jja I j 1 1 uj ^"\-^°T (jo_ia£Li jLuVI M Li_o* Jl>.1 ^ojj 

4-j-ui-i «La3 (jl (jr^ >2JluJI jJLi I T^j"' ^JJ-!I ^Jj" jL^ *1 C 1 -^' '<j-°j-^' 

(j-a VjLl J^VI (jr^C IjUs-lj I iLJu LLjjj. JjirsJ jK 1 nil (j-a J » 1 a 
AjSjjIX iZjLcjjijJ,! (j^n ij . (S) j! (Z) jlAI! (>->JI I JL& Jaj t^ytgjJaJI M 
La J-a^e-i^ 1 L*j_lC (jc (j-aj_tl 5jj-II JUjuL 3-lLi^aVI j La >J LUsjjij J^l 
iZ £jj (j-a Jjs^M I JLs-lj '-'t^' LTSf^^J^^' **^LU 4 » 1 n~ (jjs V'J - ^? 

. (j-\_L£Ljj-aV1j 'J'J 1 (j-LjJLLa-i^/l JU£. j-a^aJI (j_a ^ 1 1 u ill £JLA * >J-<2J ^-^H 

j<uj_il jjJJ * " r 4jLa Z £jj (j-a (jjjLJu (jl-Li^. j<ukjL>.| (_Uv>. lilj 

fujjl jLa cr^Wj -(j-^LkXI gj 1 "'^ ><-^^L^L-3LiL4-La-* ; j 

jj-a i La jLb 1ji£Laj . 4jjJ1 ^_u_u_i j-j_ajG (^y^ JL>.L) d a , ,1^. cL^j_u (_£J-J1 

ij^sj-a JJ (j ^ .' J-' 0 ^' ("-ft 1 (j <3" '- ^Z £-9"^ llH 1 ^l>^ " I ^jLJLI (jr) * J ' " 
2-Jj-JI ^LojjI j j LaJ ZZ £_o_) (j- 0 (JiaJ-*- Jl-M J •lj -0 j-^' JU-uj! 
ZZ d 1 a ~w ^yjz £j\ul^*JlX\ j J C J * c "jj j La ^_Ll^ ^— ^ i 1 n ^-1 tiJ Jjm-a-i 1j£Li_a 
<LajLoJ jo-Aj-lC (j-a Lai J^j" 1 nl J^l ZZ ^jj jjja jlj^^l (jLa jajjulJI 4j>-j (^i^-J 

3_e I ^ j^ljii ^pJI ^ . „A~tt jL^tJJ S^to^il jljll ^ 31a L^ 

Lusjju ^ut S jl Z ^jj (jjs (j1_L^>. oyLvxj (jjs (jl ( _ ;r 3 1 ll i"i (jjs Laj 

l_dLu Z £jj (jjs ! JLs-!j LLi^. V! (j^Lvaj V (j-aX. I jLa (jSL!j . SjL^sVI jJaiJ 

LsIjl^Lj/I Jjat MZ (jiaLv j! ^ylc tijLuljjJ! Jjj S M (jta. 

oLj/IjJ Jl^J .MM (j-LaLv (j^s La!jL^l<j/! J^£Ij ZZ (^iaLv ,jja 

JajKJ (j^-p^ <J-°j-^' ^J-" J ' Jujij! ^Jr uaJ-a qjz (j^Hx. j-ajaji (^JL-: ^LujJlII LuU! 
CjLu/IjJ oWllj I «Lc.L>.jl (jSLaj La-a jjj^l MZ ^_aj ( _ ;r LaL>. (jj: JJx. 

4jSLtK^I CjLaj^/l (JjLaj i4jjL2ll JLut^ ij^ ^Ir j . SjjLiiaia j-^Lu (Jj^s-i 
JJ J La 1 4_Uaj-C j-^i jL>. jJJ jj i^>jjGj (jjjjl MZ ^ 1 aL>. jl CjLuI 
.MM ^jj (jala^ej (jjjJI J-«-«J! (J £ ja^J^Laj (jij Lax. ■ aili '"'I acLiiu 



cJljLaj . AAT j<uj_iLi 4_2_L«JLa olal j ^"i i nl i— al ifLSu i nl pj Ju9j 

<JjLjj .jj-aj-tl _jljU_ujl j^paj^o «L*_uljJ fiL^t_u_Ll 4-jl uj a ^jLtiJI i>Lr»o! ^jl 

Cr J^3J^O JJLC jji (jLjjjJ! J^-J .(j t-l ft tl jLiC. 31 1 "I I a J J I "J 

. ^ j ' a H * j 1 ) (jl jj-* j-*^' 3-^ AAT julc J-Sj jJI (J-*-oJ1 

jj>.jj jtjjlj Ramazzini ( _ ;r ijjLo!j ■ . .j^Utt , V j^aj (jlalj.o^l 
LiLp- 1 p J.'J ' "*_' Cjljlj_Uai»JI jLiiJ (jjjJajjijj (jj jJI JLulII (jl I 7 I 3 j»Lc ^1 
(j-uj^ Jjlj 1932 ale (jr^j '' 5 ''. i^jjjJ! 1 golVI 4 j uij 

. ( j_La_£. gjgi 2 1 ( _p3j-jLLj 1 gLll Mia ^^paj-a ^£ <■ m i nil (jl (j£. ' d-uiSLlI <j^-al 
, 1 1 j", t\l t 4^jl miU (jlslj.o^/! (j_a ^1 SJlC (j^. i_kJuSLII pu ojs_jJ! dlli JlJLoj 
0J_& !jL>- mi" a (j^lj^^/l (jSLJj L^J^ ^Ltt-mVI 1 ajliej JL3j .(_£_jjjJI 

'.(^palj-aVI 

.(jJajtll (jiJLil! 1. 1 j 1 nj jjj-iJI JL«-c <j-u w 'jlAtl , .I j-.tVI - 
(jiajJ I (j^-><-!l <■, 1 j 1 .it (j^->JI (JL»c drv ^4>" t_iL^iJ! - 

<_ 1 miVII (j ta « 1 1 jl itll <_ 1 j 1 in i. 1 mi-sJI j uu Jl <ir (ji-J SjLiiill 1 -il gill - 

. 5j^tTu->J Lj » j 1 i^a 1, 1 ^ 2 1 1 

(j_u_uj Hugh Evans j jl ajj j-j-A Jj dUj miXtJI (^Ij-aVl 

£jX J-<i-C «Lusj-a i_Li3 j^-ii (j-I»> AAT: jQ-ij-jJ 4_a_tlij J^-L^-t (j^a-L^Jeujl j 



C^-L£ jJj . ^ i .1 rii'll jLgjal! J-ji^-a Lj JLaj^U 4 __ r ILl 1 (j^Ji.1 c-^je T b 

jl (jjjLaj j^j i^-ia (J.OX.V C^j£ Li Z (j-a IjLa-lj Li-^>. (J-«J>.| lj ir-i V l"l 

jjjjJajjQj (jJ jJI JLulI! J_t£. »l nUtl <.\t jj AAT 3_a^Lc ^1 iaLbVLij 
-ij-ij Jjp-J jLSLal (j-C i mixLl I (jlalj.a^/Li S-jLa^l j La >J w i a 3 1 J 

(jl Lal_a-i j_jL>JI .«lj-g-JI ( _ ;r 3 3Jj_a_>J,| C)L- n It 4-J_$js gb-ul i h-v (JjlS 

i4jjL«JI CjL5jj_>J! JLUs (J^*- 3 -'J J-"- 3 ' ^ifr 0 <^4i^ 3-cLJ.I 3j-£>-l (jj£j 
4JLl<L>J! ( _ ;r 3 jjt (_£_jjjJI t_lL^jJ^U «L#jLSla (jlalj^l (jjs JllJLxj La (jl_3 I jSL&J 
jl (jLa O^' .*Lc.mi jL^>- (_Lt-3 Jlj Sj-OJ 3j_<l/La (jltJJ j-al 

. tLsea^jl -il J u lP^J-*-*^ <( ^-»- 1) > ' i ' ■■-'-a ^^tJ-^- 0 3-*^ 0 <U-ul i n-»J1 (JjLdll 

^j-uJI 4j jlcLcuj La Jlaj LulcLuij V jLoi-VI ! jut jL£ I jl 4j| ^ic 
ci Lj » i r-i LjjjLLj (J-«-AJ L 4jLa i4_uljjJI 3_a^L«JI LJ <Ljla «" (_gjJI 

.ClL-j(jU tfJ^J j a" ( ill I jl J fltVi i " <Lj ' M 

4_«-Jjl Mj - ^ ^° L?- 5 ' 1969 1968 (jjjjLa (j-t-i La Sj_lill ( _ ;r 3 

LajJa 4060 ^Lijjt w I c (jmj t II (jjjLjVI i_j;jGJI jjj-uI i_jLi l^VT 
t jjj uuJIj 4jjL»JI ^J°> t_iLJu K i~i i_ujjCiII ^Ll (j-a ^jj Jjl . jjlj^lSLi j^jj 

JlJLS (j! <j* i j I Laj .SjjL Jj ui£ £ ^jj/lj I l ea^L> ' (jl «LaX.VI (j-a 

t_iLiu jLjjlj .cjLa jija (jL^ 3_JL->J,I 2 j ■ U 1 1 SjLlkJI ^1 4Jj i ( _ ;r c.jJI 

. jUa 4jLoj^Lj 3_aLiLA i^jp- (<u 3-5jL jjULJj I ' (jl Jjlj (^^jJI Ji^La jj>. I 

Juu CjLa jcj iSjj.L.i^, ^lj w a '^i**' uiXl ^£ ^-^-^ <Ojl ♦**( i nl (j_a «LcL_u Juljj 

(jl J-JLJ ^11* (j_a '"-^ d ♦ t nLJI (^3 * )Lo (_^_Aj . 4x.L_o ^jjj ui^J 

. JL>.lj ^j-i Jjlj Liajl CjLa ^£ tcajJuJI (j_a (j^ uiaJlj (_^^L>JI ^JJ-II ^r*-* 
( _ ;r *cL3 CjLSSJI (J^>- Sj_a CjI j (J;jj>.j 'S-iJ tT^i Ij^Lj-a J^>-l iLiu (Jj^jjj 
^ .(_j3^XI ^-jlj ^ ." ^ I ^-)LcL_o (^jLoj Jjljj . 4_lLc 

c^jL^ 4_«_ij^/I (JLvjJJ 3_j^ojJ| (jl L&jjlj tii>JI ^jj-u±j Cj^3 

.j-j_a_a ^ I se i a (JSLtl/ L^LtU tjL^j .^lj-a_>JI ^jJI L^Lt_) 3jj uiJe aj ^ se dj * g 
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Sickle-cell anaemia 3 j I x i U Lut-u^/Li <\ JL>.jJ! <;Vjjfc <jSLj pJj 
(ji_aj^LI! <ji_LLj>JI <j-° Ijl>-!j LL^>- (j-tLaL>. ' 1q IjjL^ i^uSLuji^iSLI! 
jlj_aVl l-uj^j S-Asciil LuijuVLa .cCLuutl <U J-u^lII I jukj .5_lLsiJII <_P=>t 
^L>« 3-a_j_& ^L>« ^-a_uL i^3^>« cjLLo* jj-* 3 «(^-^^ 8 tJL^-O- 1 d)- 14 -^^ 
(j-a L$j La jJLjj LajLi^. S (j-tjal>. J-*^ ^J- a - :>, - 1 c^" «lj-«-><-!l «LlL>J!j . (Hbs)S 

4_*_u ^JLa 4jL^ola j ' aj w au_JaJ| (jj-U I J i5» (j»a Vjjj . q i uj j-jjLIj tj-t^> < n^jt 
Lj^LjJl (j^JlSLlj (jl-r ill J< Mill 1 j-A (j-a i_u i uJJ .((JjE-ill)) jl J^LgJL^Sj^aLv 
4j- i ii tVI I J-JJJ . 3ja-<->J! r I ' '-""* (jyJJ ^ J-!l (jLjj_<j/ JUjiJJ (_fjj>.^t SjL>.lj 

^jA_j£Ljj-a^M jJLils^l jj-* <— 5^ u*£ (J^ (j - * N J ui£ «L_u_<jj>- 4-luuJ JL>.1 ^jjj 

. Jjl>J1 J£ Jju>J1 j-uj J1>J1 1 jlaj i ji^j_ut ^Lila j-*^ (^^1 

i Jia. j^j-iV d-jSLLlfTVI p^KLiaj .4-iLsilU 3JLiJI 4i^5 

^jl VI S Cj^- 3 ^ ^ ^3 q J ^ ) ^ :> • (j-* O^-'tP* (j^l a tj-a JU^. ^jJI Lj^j>. 

p j a .j«_aLj^L>. (jjs 4jUi! ( _ ;r a (j^-»jjlj *jLc i—tjj -»* a K i~iU 

«L«3 ojSLj V i Jaji 1^ ^Li 3l_o- ( _ ;r 3 11 La i I JjiJtl! ■ d K i"iU tiJLtj 

dJLjjt (ji (jlr .(jtjj 1 nil jlj^Vlj 3 jl-r i qlt ^Jl (jlaLa. ij^j 

jl 4_jJL«J! CjLcLAjjV! jl 1 " ^J^l Q S ' (Ji-a) 4_Lula ^.^u Cj!jJc^a 

( _ ;r LaL>J « Ij^uJI L^LiJI (JjaJju i. 1 j 1 n" (jl (jSLaj ((jjjull Jj^jJ,! Jl*j i_sLi>JI 

3_a^Lx. (jr J_aLs. j_j j_r>o ^ i < jj sLil r I J taVI » ; l?J-£5 ' lJLjs "' 

(jl 4_La-3>.^La ^_a 4(j-u?e_*_u£j}U ^j>.LaXI ^j^^*^ (_^i>jjLi]l (j-a S (j^oL>-^-a_L& 

(jlj_jJaJlj ij«^>.mi JLaX. iLfljl (j^a Jfla SjJa^. Li^a (jjS^J Sk 
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.2LJLc oLcLijV 

(jl^ IjLa .SULoLi 2ubl 3_AkJLXI 2 ^ . ^ 1 1 ZG|jJ LkjJI (jj> (jLa n-d!j 
jl^.!jJI (>->J! ^jrJ-oL^. jjlc (jL^ (jl *C 1 oil 3_aLc ^ j>^>.jl! o^J! ,_,-LaL>. 

(jl liUi .ja^-La J_t£. d K i"i a (_gl 1 j Q y 1 j Ltj i330 (j_a t_!j-2j La j_fl> p-g-i-a 
, \ $ ... * < d ^ , ^ \\ c. ■ 1 <nt 4_lL%_U1 d a 1 a ^jLaL^J d 1 1 n rtLi 4_u_uLt_u^M ^ J < ga aJI 

c.1j»j>.1_i tiJJiij (J^e_La_j (j_a JliJL^j Jl9 La j! JuLa (j£. 

^Jj . — . — w 1 1 ^3 jjL^ LajjJ . jj\j>J! ( _ ;r LaL>. j-J-a-l <_£ jJ! d ■ u-fl ' Ja_u_ajJ! ^ jJI jLpi.1 
ja_^J 4_j 1 11 i ILj (jt^j La j-ii-i ( _ ;r 3 4jljj^M JjJjaiJ cU-mllL 4-ajUU oJLfli 

.cjoAIj SLpJI (j-u La JjjLoJI 

JulC (_paj_U <_ a 1 n"t JlS i l-'J-«-a 'L^JJ LajijJi (jl ( _ ;r 3 4-ul£Lal tiJLLfli (jl£ Ltj 
4_JL*_lU LuiJJ^/Li (j-uLi^aJil Liiajl 4jj-i n"i LaJlLa JoJ _jJI ,j^>JI ( _ ;T laL>. eajj 

i3jLjsi^J,I CjLjVjJL (jlj-JaJ! £^L-u S_LajjL^i Cj! uij| (jl (^Jl dili JLa^ 
Lj^LJJ! (j-C (_gjj_oJI ' a .^.Ot j_a|j_i ij_a^/Li 4jjjtl! illLcLi LaaJI ( _ ;r fl> 
(jlj_jJaJI ^!>L<j/ S^La-ijL^I CjjLlcl ' a3 .JjL>- jLLa ^jLiiJt OjI£j .4jLajII 
( j_ J 5 4 i n 0 1 ( nLi ^o-aj (ji ^jj-ill ' a ui£UI i-La^**( mi" ( > ^i1 

5l Jal a aj ^s_d>JU>-l ^LiLb 1 Li-j-Ia p j"' a ^J^ ^_U>J ^Lc JS • La 1 1 1 ^3 Jo^-uJI 
jji^l j-aVl (jj »" ' "J (O-Ij LaaJuJI J-ijjjI!! 1980 j»Lc ^ SjjsjjL^VI 

(jia^jj Vl J-Llj j-^-ljHil 4_LajjL^^/l LsiJjlj '"'J La I j^uLu/l SjLc (jjs 

I ,.u 

.dili Laji I njl 1 .1 La 

. Jjjtil SjLjI Jal CluLCa icLiuaJ! JLajs^ tij>iJ! ' ajSiSUI oVjUtA Lai 
^^■uiajf Ji^ i n tl du^ajj^ ^ a taj rt 4- Lt -aj > . g I < ] < dLa ^L!La CIu^jj^ 4^)-iIu (_^-a^ 

(jL^j .^Jj^I! ■ a uiSll L^aLijj Ijuj (jl 1972 j»Lc ^ 4^jJkI! ^ 

i(J_ajtU rtj j**' < eaj a * jlj-uaVI (jjJ 4jIjj>*! (_^l3j i nil (^>. (j_a (jl£L^ 4 LjjLloJ 
>LaLa. p-^_La Ji^>.J Q-a I r (J_a_«JI <Li-a^3 j^-ij p-I OujjjJ 4^j_<Iu (jl Lili 
J_«_«_a j-jJLa Charles Reinhardt di \j\ j uj jJjLi ajS'^ La 1. . 1 ua.j .(jijJI 
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(j-jJ-JI 1 4— *-Jt i> (jLa Cu^xiJ d^j-uj ijr 3 ^ c I * ' all < ilaJI j aj q mil (J_j£L*_ul_& 

(9) . e 

((SjJaiJ! CjLjjLijSLILi I jj' a I j 1 1 ajj (jl (jSL<j-i 

jjlitj (jl (j-a Vjj J-«j<JI 4lu j glaj (j! 4£j_jJI (^Ic (jL£ 4j| V.sL*-a jLSjJI 
C^jj_LjJ iJr ^ ^jJ>~^i\ 4jSjjlI! CjLcL«->JI (ji ^1 IjjLiS/lj 1 I j J a taj " 

(j-ljJI p-A p_AJL>.J JS^-uJI (j^-Jj ' d a lj sc g ^_ys>\j-a\j 4_lLt-a^M j La3» (^jJI ^ji&jJt-U 
. ( _ ;r ajj3 LSjj- 3 j-aLjj_i jjjjWn Ij^j-iil 

J 1 «JI (j^l " ' w ' a J J laJ (.g J II Jt-O^II ^jJI (_paj-a Ci i int 4-JLre-i.U Lui-U^/lj 
>L51 LlJu^j-u/ (jK < 11 i_uj aJ j_^'JI 4^jl Mill 4jj j 1 nC*r II LlojjVI 4 K i"i a i f II * j a 

. 4_uiLU^ cjl_]jLa_j£ -^^J 1 1 1 im LUaji cjj^o tLaLUI p_*_u^_a 

w I c Jjjj V (jj i n'C t ii ^Ljo^/I (j-u PD -6-G cLa^Lc Q^Ujaj (j-a 4-Lm tj 
(jlSLjjjs^/lj SjHI (jt^ "J j^jS ^JLl3 LjjSLlj n_il^/l ( _ ;r 3 JlsJj 

_}l^_a p_ij-j^/l p j , ^. ^ * i ^-yj ^ i"i i n i LaJ_t£,j i la i tijli I j^t_JI Ji^_ij Jij i nil 
'(j"* ILlalJIj i(jjj-LJ1j i^j^jj^LII JUj^ol^ ^*ljj i(_>-al-t-aj-JI (J^i-a 4jtjLi 4_)jLa_j£ 

jl -> a Wt ^.a jj».Lj «.Ij_«jJI pjtLj^Li. (jLa i njjiLII j (SiuJI olj£ (^i) 

i"i_i La-« I LhO^*"' ^ i J ~ " 5Jj^-j LiijJUs. cLAjLai! i—kjjJal J^j 

.(jjjLa-Jlj jjJSJIj Ojjj^' t<Lal Jiir" i nl 

* )Lt-aJ,l (ji ^ lr ijjjjLJI p_lajt_a 4-3e-LaJ j i aJ 4_JLjlJI tJJL3j^' ^—^J'^HJ 

i ojljj^LI Qj-t-ul i n"> - PD -6-G puj-il 
LoJl^.j . (jJ-U (jjjr j i<i (jr^J 'LlILkJI CjLcLojjVI fjS j^l JJJ ij^T ' "^J^l (J-° 
( j^o ' i i se a (Jjjjl 0^ ' a-taj j-j^pJ PD -6-G (j^a-SJLj ^ja jl taXI j^paj-Jtjj 
(_p_a 4 »i V <<i tl jJLl tfJU>-l i"i_) J-Aj) « I^JI (j-o Q^r!^- 0 

. sLjj^SLII 4^tjlj JiLo 3j_L4-« 'Lajlj ojjj^j .(JisejJI Ijjj «Ij_*jJI 

. 3j^>-^/Ll VI 4-<-uLl3 (jSLflj V La ( _ ;r A SjJaiJI 5j j« LaJI Cjlj_i^lll 0 JL& Jfla (jl 
(jj^Lj Jl^ 4jLa (jjJ.1 tfLus Jjlj-a j-i^Iaj ^ J g <" i n_i (jL^ (jlj (jjj^KJIj 
(^ (jjjjKII JLu^jl (^Li £jjaLiL3 ^ i aJ LaJii£.J .(j-taj^l i nU jlj^^U LaLu/ 

(_L«-3 jjJj i j i ii ~ jlS 3jl_a (j-Aj ic^-jjj-LSLII J^tjj 4jLa i_ij_<SJ! a\uua 



125 



^ (jVI Jaj~i Mij'q .5-, ,^tl j LajJI ! jujj J^Vl ^ic: Oa.! J JlL t_jL*I^I 

( jjjL»_lI1 j j i .il ^Jl?-**( i ill La JUX. ^LlU Jljl ^Jl sLajjJa (jjjLse-J! J^JJ 
Ltj . ( _ ;r ijJj Lxjj 4j_^i3 jii^l jl cbJajjii. J-^' «.ULt (jj^J eH-" (jJaLUI 

dJJ j j_3J jJLa 3jL>JI 3-jjj i n'Cltl La-uV! J^xJH (jic SjJiill (jjUtill (jL^ 

p ) J**' i ol ^jcust-i t-^p* PD -6-G 4_a^Lc (j^Li^s-l (jl d i i n'rtLl jjjjL^t-JI J-;U-ul J-* 

jjt : JLs.!j .". ( _ ;r 3 4jj j i uSgJI Ll^-U^/I J-^=-i3 (jr^' tZj LjSjJL 1 (J£ i-dj" i"i"j 

(j-Lc ,3_,. J: Utl ^jJ! LjMJJ ! jjUa. }Ui. ...m,,," jl3 L^La jl^L! 

. d U . ,,y, I I 

jl mi" )VLi (jjjj Lx-a 3J2.5 J-^'j J i '--' a i sLuljj CjLa^Lc (jx. I a uiS! II 

J ■ S-j i ■■ 1 1 I * i 1 1 LiJL>.j 2 «* I * < ^»tl ' ajfLSg] jj^_<jJ! 

jJLjjlJI jj-a ' a uuS[ * JJji JUj-J ^J^l uJL CjLc^LjlJI jj-* ^j-^^ 

.JjsLCJI ,_LaL«J! 4io.Lj .^»tl Diogenes '^,jji1^>.jjj SjliL^j ^jj-il! 

,_LaLSLII ,_LaL«JI . 3 ni"'> 3 a-La Ujl ^cllLaJI ^ JLiSLII jjf L3 ic 

3 j 1 m ;ILi 3^5La ijjj/Luj/ 3_J1jl3 ■ _Jai! j_.UA.tl Jlj , „tl I jut ^U<-i jl2J 

[^CJJ-^im] .(J-alSLJI . ujVI LijcJ jl g ill ' I ~ 1 ' J^J-J ^jl^ 4j) JLij _j flJj C j l-Sj . ij i'^ ( I 

1 an 



(>j a.; j j I ali i aiMjJi tf> <i: jL 4^,LuJl! Luaji 

>-i!j-J (j I C (_LaL«JI jLi^.^/ (J-«-«-!l l_o~Li^5 Lg-ajS-" i iU JL3 4-aLu/ SjLa i_uJeTu 

. 4lAjJij 

L-i-uiisTjl L_lLj [ j-a 4-lLc JjlLsi La af 1(J i^jU si jU , '-~,VI Lut 2uulo21 Lb 

<_ ' i ujeb 3jL>.!j «4_u!jj 4-a^Lc» O-oJiicIo-u! Jiis (jV! . (((^jLsjJ! - I . .-.aVI » 

(_ylc »l i nill '"'j i aS\ JtJia t (_>" '*>"il (jr^J 'O^J"*-" O"^ L«jj/Ij Lai JLa-" i ul 

»1 i n HI ^1 L^fli 1 3j-o*^/1 ^ f ' "Tl ijr 3 4 a V 4 i n i nj_a *j (jyJ-tj! (2>^ cJ-^ -1 
JjjUjJ,! 4-l>-^/I 4jL«->J 4_Lula JLoxJ i—ll Laj. Vlj (_L«->J! (jj-u ( _ ;r 3 j^^UI 

,UIUttj CjIjLLs^LJ i ii^-t^J ^IL)L_uJ^_a 4^j-iIoJ ijj^3^_a <J1j-l>. 4^j-tluj 
^}LaLe 

Ji_j_a L Lu_u 4£j-tIo -a ^3 ^j^Lqju la ^**' se * (jy^>- p J 2 «J Cj LiL^C (j-^J L_*^>- L 

La (j-^- 1 ' Ct^" iS ^rHJ-*-^ Lj_L(Jvj_ij jijij 3j-jjj>. j^aLuajJI cULu-aJ 4_t£Ljj-aVl 

L^_jLj 2 \j ,\ \\ »| , u_i] | <^j!j . 1 978 j-jj_l^t uJI ^^r^ 3 ^ o' lA^ 

4-jJLta^JJ (j^oj » "**( < .i CjL^j-iloJI ^jL^ L^L»3*i J_<iIL>JJ dJL>.Vl 4jLjj^_i p_S3 pJ 

(jj- usj-3uLi La-llLa j^£^jJI ^.LiVl J^Li^ jj-* ^ j^LJ (jj_uaj-JLl) Jl^ cLL>.Vl 
g.1 i n Ill tjLs tiilii 3>^i * V J3^J-I1 tjt i^jLV' J^>- 
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^ j i a 3 3JL>. • (_y^e-i^5 JJ-^ 0^-L"-2jJ-ai I LjILaX. JLvujia 

cL-mlllj tLj-LaaiUI ( _ ;r 3 I a « i ea 1 1 (jJoj-a (jl^ CjI jJL 4jSLjj_a^/l J_uiLjLu-u 4^j_<I/ 

. Jjlj IjjJjJ (oJ I J-ll£ (jlj Cr^* 

Jjt SSJUiJI 4jH^JJ 3 j , „;tLi gicLpI c^a-ljJl (j^l-Lflll jjt L^a n_ , i ^Llll 

J-oLkJJ A i i ii ilLi LaLa-i 4_Lal J-aX. 4-Lu <_3jjJi ^ J gj ^1 4^j_<SJ! (j » J n 

S i al j j~ i u 2 1 (j-a '^•j-^ 1 - ** a ' 

I a i j", , ,, ^ JjsLkJ! (Jji^-i 4-uljj AAjus J-i^. 3 K iSiXI aJJt I uuja 

J^l uiXI >£l ol- 3 Jl^il <l*-J -^rh^' al^jil CiLjjLa-iSLJI >ki»J 

^JLlI 4_]jJL>J1 (^palj-a^/l «Lc^_aj?e_a d K <"i a d r^U ( _pa1j-aLl J) ^ *** M 1-"^^ Lc^-O 
La 3 j , „ j j-i-LJJ ii^it l oL>JI c-jLpJI))^ ^L. (jl_ao£. Cr>j 

4-j-cl * i-all (_p3lj_aVI i. . 1 1 n i ^ JU Cj\ i^ajjjj iSiC (j-a d < 1 1 u 4jjJL>JI 
jftJa-«J a_j_m_iJLl 4_LaI lXju jlj-aJ (Jl ' a3 VI CjLjLjUJV! OJLA <_ i lr I I uiJuj 
3_iLiLaj (j^LaJlJJ La^lIi^^La J ^j i uj j^tPtH'jJ 0^-°^-^- £ *- a ^ L)' * (J^**^^ 

. (3aL>JI aj i~,ti II JjLia) cLujjJI aj uu II j ^J^' • Lo-^J J^^- :>, - 1 *— ■ »ljL"»i 
jil^t ^"il i n (J-t-£5 1 (j-a I^ojI^ l!il Lt-o j ' aa3> i4_r»ol_flJI 5j ui ill » )L^t_t-aL3 

I j^J (jjljJj ^ l3 ' ) . 2-i^ljJI Ajtl i—iLsej-of jjjs jJjcJJ Sjcj^I,! jIjjJJ La! ji£-<-u! 

j»La JLaa i« K a i ii Jui/I (J^ijJ ji t 1 1 1 1 1 (jLi 4^^ic i_3^llli.VI 

j<a_3_ii IjJU>-jj i .ij i ii tl aj i"i _t (j_a 4_lj>. j L>J I CjLajIaJI Jj-JJ (jjIo-LJI 

d j i nl i n J-^i 4_j_ILjj-JI 5^ mi ill * )Lse_t-a . 3_ajL^a dJJ!i ja-^J ^jj I ^ * 

p j * S[ I j i4iL>JI ui itl t_lLaj^3l (jjs J-aJlJI ( _ ;r 3 ja^j^M-aj (j-a 'l-'J-K-a Cj jjjj 
. l_Lu_L)jIiJ1 dujj jJ^tSLJI ^Jii-a <Li£ I * ■ a II OLuJ all 4-u-ul i J^l 

v^laJL, 

J-a-tJI JlJ^. IjJU>. j-j^I I J-iJ^J £ ^-yj-" mm 11 t_iL»j^5l JLajJI ^ i a u 
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.4-lS^oJI (jjij^H! Ij-ajtir" i njj J^l Ijl i n"it (jlj i ^ I * i all CjajjJLj 

cjjjjJLI 4-j-cu-LlL J^Lia ^Li JLulII p la « a ^1 j Loj 5 ! juk (j oSLi Jjfc <j^-Jj 

(_jic 4jLsaJI t~ «LaJI (j^Lxj 4j| (_p3jILflj (jl 4^j uill (j^e-J (J-fl> iCjLjjj-tlj 
U -Ltl jLx-jLi mi II (»j-2j (jl t _ ;r Jt-j_Lj 4jI jl 5 p j i ■■ a 'I JLjjlII (jpLc 
SLgJ 3-ml , „tj| JjiaJI 3 i ,ia>La ^1 Ja3 jl jll j_fl> J i aj V! jU-liaJ 3-aj}UI 
V (_L£I mi a <jJI_Lfl>j I j !S[ t Li IjjJLs. 4-aj (jl_> CjL£j_<SJI JjLjoj 

(_^>. VI J^Liill a«J SlJaj i—ijjiitj 4 ri K* (jl La£ i LU3 L#L>. (j^M (_^>- 
3-£j i"i \ Cj^l_al_«JI A LS[ i"ia (J_a^- <_S^LiJI 3j|j j • I JJ tajeJ (_L»-!I (_L<-><-> 

(j i n~»- (j- 0 (j_u_jj» ^(^yCj-i i nVI (_£jLj_a_j£L11 )) jjj^s_a 4_jSLjj-a^l Ji_j_a l_j Lu_u 

Ij taa. J< uiJ V 3-lLi£. jLuaa. ^ djIjVjjJI (>u}La JLojI Lj-^l uajSI dJIjJ^I 
.iljjS^I j\_u_a_l (j£La_tl (j-* L)^ ^1 Li-aa_i-a^. (j-\J_aL*JI (j_a (jr^ *j 

mjjjjI/I jjJ jJI dJLUjI (J-aj<JI t_o.L^> Ji£^ii jj>.VI t_uL>JI Lai 

jJ-Li V (j_iJ_JI tiJLUji (j£. I ' f'J i W^ 3 3 J ^LcL-u ijr iLaj d Lila p^jLo* p-^-La 
jj ■ a 1 1 p^J >■ n i uJ J19 ^ J \ (J-*- 3 ^ ^-^H L)i p-&jLaM**< ( "1 (jj^Lc 

j_alj_i (jl (j_a I i aj I jjs-VI t_uL>JI jJLkjj . ((^jjLoJI jl jdaVLi I i aj I 
(jLSLa j J J Laj ( _ ;r 3 I j j a. I J JjtLso (-;r Lc. CjL^j_JoJI ^a- Jl^ (_gjj_i!l i_iuiiSLII 
pjl.jj J^J . JL«jlII t-J^^ ^L!- 3 ^^T 1 (J < iJ-a-«JI 

(j_a a ^jlj Ja_*_u_)l ^ > ^" , ,. 1 1 ^La-jtJI (j_a ill agiseJ (jl CjL^j-*IlJI 

.SjJaiJI jljll (jjs I j i ^jl"*-"' 
^jalj-J JLlo_uJ (j^La^M (j i (jjs 4_L*_r»o (J_a-»JI (jLSLa cLjt_j_Ja (jL3 ^ 
jj_a J-5-^l (jl 4-jJI a i^i II LSLjj_al ^jjs CjLj/Ij jJI Cj-Lu Jl^J . (_gjj_flJI l_kjiuSLtl 
(_gjj^JI i f? uiSLil (^ (jajutL^j ^ii^io (_gl (^ JLaJlJI 

j-olj-JI ^ 4jUI ^ (jpM-J J-iL2_a ^ diljj 1( J^jl!I (jLSUj ^jLOi-VI 
JjjjlII (jLS_a ^ tfjLiiJj LSj^J lSJ-II ^'A^"-^ -|_gjLj(JI ^ 3JjLaJ.I 

U • II 4Jaa«.^l U J Sjl i u 2 1 (_Lt»J .(JLSjj^U Lj^j <_J l^"_' V 

(j_a CjLxaj-aJLlj ^ LJaVI j-jjSalL) CjL^j-iloJI ^ La LJLcj . 4_IaL_uJ J^l ljj-*l 
ja^lLu (^ SjiajvjJi.1 sLi^LiJI J^LSiILj SjIjJ (j-^- Ui-'J^ (j-* 1 -* (j^-LaLnJI 
J_a_«JI Sj^ OjL^ Uj . (j^J^j" i .ia jlj^L^ pjtJUJLrxJ pjj ,j^j QaJIUj ti^e-l 
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I jl (j^_«_U (j_a tjK i nil (j-o 4jLU ^yfl (jutjjlj sUjuii. J <i i""t 4jSLjj_o^/I 

(_5-tJ>-o -Sj^ JSL! 4_uL<JL>JI 3-jL9jJIj .jJai»JI (_f J-aj (<s^>. L«-o (jL±jL>JI 
I j i ■■ a ' j j j U*t JL^>- ^ i 2 ^ I ' . ^.tl Jjjia ; 4-Jj|j i n U 4£jl miU (j-o 
Jd. (jJI (jlj_«JL«_j ^ ^ '< a I j ^ (ft x i<i (jl jJLsjiJI liJjJLJ Lo-yJ i^jU" i n" L«-bl 



4_i i .I i tl_i Lai nj^-^j-J'j j_L->J! (jjjjJii LvuLvul 
4 Ij ( ii j i La ( _ ;r uLaj i jj* J^VLa . 3 juiil (jjjJa LlJJ 

(ji j Mir ^j^/LlI! (JJ-2JI (j-a i_Sjju (j^e-ij • (Jijk (j^j 

jJaLUI J<j uij (j' O^' jLaJaJI LjU=Lc! JlSj 

iJllljl) ilajJL Lufcl Lj-l3 Cjj uu. 4lij»J Jjl J-Laj 

-il-i>3 5 La-j-ui-xJI JLcljJaJ! ^JUfc T ^ 1 C 
l-SLJVLj 4\LlLU oL^J! Jj^",, „tj<ll ajj^AII 

I -f | || .1 i im o& J 1 ^- 11 f 1 - 1 ^ 

aJ-iJLC (j^slj^Li CjLo-jjI Jl nS ii iiI 4 a^=«J 

' •>>-^' l-sLc-j 1 1 hi 
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^jJiljJI (j-i-^HJ j*l »ktl jjljlc^ 3_uJijJI (JjljJaJI LloUJa £jL>- LaOjiaj 
( _ ;r l!m (J^^/l 4-2jjJa £yC i a III (jj »■ 1 *J pufcj SJljJljJ! JjLsLkJI SLcJ) ^cjI i a i-l 
j^s. I j i (juta (J^l j» Lta-i j-^ Iflli^Lj (J Lt-a fjrtin -ttj j . J ^la I (j"n« J 

.2L-eJLa 4jj.Lv L^JI ^Lb^i 3_JLiU p maJI 3JL^. ^Jl Lb Ji^-nm 

(jl w I c Lui-3e-lJ CjLuSUL L^jSjjSj Jjj?^ (j-a LuJiLu i_<jSL!I (j-a <_sVT (JjuiJLi 

(jl j i n-»JI ( _ ;r a 4 mh + U ^jls Lul j>Lcj 4_ul jJLl! LlJ! j>Lc (j-a jl oj'j- 1 

. 3_ul jill obj-talll SJj^IaJI 3 1 1 ill i .ill <j-a j^Ja La iijo-f 
:^Lfl> j-al (j-II (J^Ll2JLj 'Li^lj J-£^ CjLjJa_JI aJ-tb (jl (jr^Lc- 
jjtj i «i La i "j"l I uJI)) ^1 «L>.jjj L$i£j 'J-^*^ (I^ jr!-*- 1 * L^jT 

. I La , ^ Lis* (jjSLj (j-a La 4ji i_dJj) i«Gl j) JL>. ( _ ;r 3 4J (j^llLja V ' ^J'^j" 

(joJtJ 4_>JL-a l_$j| (jj^- '"'j 4_a_a_*-a ^tjl < a 1 w Laju CjLjJa_JI (J^J 
d ii I" -»J, I jc^jL>.L>. (jja J Jjlj £_jjj-(jjjl_JI (j-u La_j3 -Sa^oJ i-l!ljj>l (jjj i Jijja 

. -L$J («VLil3 J>J-5j (j-oj 3 flXta-J,! 3_)jLc3U 
a I »Utl l^jJaJj (jl ijjjiLLII J£ JlLa p j u a i3j|j^JI »l nlr J)Li£.l JL3j 
) S « 11 lj*J_i JL3 p j il (j Ir . «.ljJL!l jj* -j^Lc i-SJ-A (_jJI 3_aLc 3 lj i nj£ 
SjLjj i_il i n'l^l (^1 Lt£.j|j_ij 4_ol JjlII Lul jLc Sji^L) (jutj (j j Laacflj 
IjLca jj i a 1 1 J (jj-SLj V JL3 LaLtla (j! i_ aj& (jj a ''•■" <: -_' IjlJj>.|j -(jjjJI (^^ 
3^^>(j"i i ii a sLi^Li. CjLc jjjjcjs ' . ■ mai j iaj Lajlj ' J^-I <b-ui ilL 

LJ (^LMI ^jjjj-LlLa 1(_Llx_l!I ^1 jill 3jjJaj (jVI LL<-aTbe-a ji_a^"i i iu 

( >;r L^ 3_a^_t-a^_a J-^l (j^La_i£ (jJ_Jl Lat t L^p mi a a (j^-i (jl 

UJ i"i I j U aj (jl (JL>. (_£l_i p(j» i ii^gj (jl^ 4j| ii U i 1,1 (j-a-S) LL t -a T i J e-a ( _ ;r 3 ^jL^j 
Lj i i ii i 'I 1^" i ii I (j^e-ij . («Lajjj>JI (_>ajtJ ' ta ojS jo^jjj (jl jj i p ^" K i"i a ^^L«J 
j j-Vll (jjs (jLJalj i 4uuo^xjiX I CjIj » i nil CjI j d iUU CjL^ uiXI (jjs (j-U^LU 
3Jj ^ i ii j (_L>. j"i i ii lj.il i ii-vj (jl (jjs i ii i tiJJjj ^5^-11 (3\^' 

,^j-u_>»JI (Jj^l^j-iji (j^a LJ p_a_t-a La-t^ 
^^1 ^Jlj t Luljji (j^a I mi JlS^j V La <_ m in! LJj La t£-e £ isy-<i£ t Lu i 
t_ ujJI w aJ «j .JjjLji dt^J (_^i (j^a 3j| JL) j-i^l (jVI i La i ujgj I (j-aje uJI (jl 
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2j i -■ a *tt J^IjjlII (ji^j i4;UuJI £LuV 3_oljJLll J£l uA\ ^JLc I il uia ^ 

(jl i-illj-ll (j-C jji3^*-«-J 3 ( a i . ii t l 3 J j i n a ^ (j^Jtij (j-a jl i4j! J-lLI 

ssljTj a LtalJ I ^LjjI L-J LajJ L«-ilj i3LiL«-a jj-i (<UJ V JLjIjJ! jj^JI Cy° 
«LiLil (^LajJIj i ^Li^jI jILa Lie J CjI jJ! Sjljl ja^Jjj isLlUsLjjJI (jjjLdtl 
*L«j2.jj Lie LaLa-i J-JlJU di£ IjLAj .S^LjjJI (j-a ^alselJI Jju I i^aAseXa (jj>^ 
j\ tCtJj^ i n itl (j-a ^-4J-*-° £^9-*' lJ^' tj' ^J^-*-^ 4_iJ-C^I (^y^eli-La ^yuu 
jo-<j/|_>J| jJ_aL«JI ^ £ M != 'J-" ^ i "I LajJ I SJju d j uU La *ljGjl 

w tlal ^_a ^jj-u JLjIjJ! (j-AJ-tl (j-* ^c-Ajl ' u3»l «LLa_=»o La_i3 jq-^-ijLoj . ^_tL*J1 
^gjpLuiA iJJ JI £j>.j-l d i o i all aJJb (jl ^^5-^ LfJLuu (j^a Laj . LjJLLajl Laj)j 

cjIj » i .I tlj c^sjj ciljlj i ntl j^Ijjj ti^o^-t—ijJLlI ^jjs ^LtJ! 4 »ijt U 

3_}Ljj-l j-*IuLj_a JoLujI L$J a Laia (j_a cJ-^J -1 ^° L)' (jr^ ' * ^ (j-° Laj-3 Jijljjl 

i n i nit SjljO-^JI (_Lal ^jlII ljr i, i>juk Jjk (jSLtj •oj^t 

lj_A (j_a CjI i j » j i ntl (Jjtji (j-S dltjLl (j^iajj »l nUtl (j-a j^j_uSL!l jL^ 
(^1 J^ju 4jjjt jjl Lj^LiJI (j-a Lj.il i n-vi (^ La JJLC jl ljJL>.J JlS^ . (jj-2JI 

j_i£L> LbjLc. I iLa . I r.tjAU ^ I j<> ■ ^pJI ^I.UH (^ic j_u£ 

OJLA w fljj ^<u i4JlILi SjLjj sQLtjJI Lj^LiJI (j-a LijjJ I niij La jlj ^j^UI (jjs 

j-Lplj.J^Vl^ Jal»fLi I f LSl L,>UJI 

Ij-Aj . L^jLio-l V cL&Ltj 4-ujtjJI Lj>L>JI (jiLaSLjl l-u . .n 4-uuJI 

(jJI Lalo. cS-ijj jLCj Sj^LJI LuLo. ^ J£Vl ^ Jalj^^l jt ^ t. i 1 1 ntl jj* 

. ^^Q_LlJI Ju£, g| f tj I n tl (j_a 

(_ ;r i^. .j»Lc (J j jJLa jjsl jVI j-it d i n i ntl ( _ ;r 3 4-ujkjJI Lj^LiJI JJ^J 
. d i n i ntl CjI_Ll>JI 4-a.aLijLA (JjLuj JjLjla IjJJJ 4-JI i al i eaj CjJLs-I 4j| 
j»l ^Liie-l w fljj jl , ,," (*, K I jl La JUJL>o (^^3 (l^Lt^)) tiJjLiiJ CjLuj>JL3 

(J^Lli.1 (j-a jjjLtj (jjs ' _i j i aj (_^<JI 4Jaj^ll 4 i n i ntl CjVLs. i_ajj>-i Ltl£j . V 
(Jiltlj ilLL) j 4i!laVI JL>.| ^jjt 41jJLjJI i-dj j i nt I 3ji-uj/J .(^yj^aj^JI jjl jjJI 

Guinness q i j-v t_jL^» ^ oj^± -^JJ lS 1 -^' cti^^' ^ ^ J^"^' 

OjljJa JUjtJj JL>.| (j-a Laj .SjjLl JL>. CjVLs. Oj-A (jSLtj .((4-uj/LuiJ! j»L3j^L! 



tyJJ JL>J! 4j Lr fili j! ,>a Laai. *L*iaJI ,j_a JMa^L. 
.t—ijJLlI (j^JI 3-aL*JI 4 i n i nil 3JL>. cj!jl>.J ( _ ;r a jo^tLuj L$l£j 

.t_jjJLl! (jjJI 3-aL*J! d I n i nil 3JL>. cj!jl>.J ( _ ;r a jC-&Lcu3 L$l£j 

IjJlj>.j Jl^S LljIjj Ij i a * c 4 i n i nil (jl ( _ ;r 3 3j_a Jji »l nUtl i £J i"i jlj 
( j J 3 '"'^ ijr JI j j uu Oijl^ cLojL_oJ1 CjLuoljjJ! p la * o 9 *l5J^-* pd ' *l 
(_gj_>>jj cLuljaJI j_La! ^j<J! Jlj-«-i (jl ' ■« (j-a l^* 1 ^ ^- x - <3 £ ^^^" J- 3 ' 

(ji_jjL«JI (jjjLlII (j^-j c?^ 3 " »l «U tl >-£-!^)^ t jJii liJJi . I g-ile t_jjLjtlI! 

pjlj d Ah-» CjVjL*_a_i p-$-)1jjl JLjjj (jl CjJL*_i ' ^ * ^ ■ La H q3^I1 * )Lst_t-al 

d * 1 I eajj La-) 

. <j1-a-<-u jL9 (j-^- ' .J^J 0' p-£<-IL>. iijLS- Jijsj .p.AJ.g.1 i ."il (jljjAI! 

. (ob) (j^>- jl ilh?'-'-^-" a i 'i j cA^>- (j-a ' " ' ^ n i ntl jLall J-o^ejJ 

(j^LIj i"i (j^ n i n II jL-oJI (jjJbLaj (j-J jJI i Jl>.I ^Jl (j U j 1 1 jJljJjj 

tj\C^jl\ (jJjLA (jl-J »l nUtl (jj^S LoJ_l£.J . >Lajej (jj I LaJ i(ob) (j 1 ^*- p 3 ' * ^ '_' 
3jjIj_>JI CjIj » i nil *Lui£ ^1 m n i ntl (jlj^ill Cj-Jac I I jl 4j| IjJL>.j (jlj^ill (j-o 
j-j^I jJ-Sj i La dj ~- ) m <a i ntl ^jlj-lill ^jLb fiLLi^tlll (jlj^all w La «J (jy^-JI 1 J ' > 
Luljj slLiitl!! (jlj^il! (jLa jl ■ alia. I Jj . I j* U I »" ^yjJI 4^LLaJ! (j-a 

.4lLLaJ! 

2 K uiXI c^jlSLa . (ob) <j^>- «Uj-i ..j (_g jJI ^Ij^II c-4-«J! jjljo La (jLcj-^j 
d Ij.a^ dj p_ij-il iAtpase j ^"1 A , ,.jAt1 ^j^Jj j^jj^jj^I p-ij-il a 2 * 

taj OjxaJl «L»_Ua_a p-!J-4 Lcajt ^ q i im^ i^^_u_uLj^_J1j aj * ■ a 1 1 ^jjl^. 1 ' a * I 
( j-a ^juaj ^jLi 4_lL>J! ^Ji*!.} a^_u_uLj^_J1j aj * aj * aJI 4_ui^ p La * 1 4j^/ 

4_a^ i ii \ JaLxo-^U SjsLt cLiiaX. aJ-tb |» i a 1 1 ^ -l! i cj .cLlL>JI o'j^^?" (J-^* - 
jj^o lj j j < tjJLS i 'I 1 j~ ■ ■■" LUajl L^jl La^ i4K J i n->JI Lj>L>JI 4Ajiaj 
(j\ i ii n-^j LTV ^° O' 'jj^ ^ »l nUtl (_^a-»J (jl J-^l jJ'j . S^LIaJI 
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(jJa i "j;; li^u ^ a uu i ■■ " tfj^-^jj Mario de Luise jjjJ jjjLa 

(^jJl (jjjJI t— 3 La-Ja 1 fiL_u_oj>.j ' djtxla ( a i <a l j (j^ ^* tlA- 1 La J i«aJ p-^-iljjl 
. p-AJiLuo-f ^-ilj p-#-^ J-^ 3 ^ 4-i-uiIllj ijr lliLL1 tjjj-^ 4_i JulIII »La-lc p k>* A OjSjjui 

V cLc j_<u>JLl jj-* £j* A (J£^Lfu_o (ji cj^-jj * ^ j ; s j ' ^ ^ d> Jo Liu (j-uLjJLi 

i^jjj^VI ^ '^>J-U L« I • *L_u1jjJ1 Ct>o Vlj La La_Aj i4is_UaJJ Jo I uiL L^J dJs^Lc 
(j-* (J-^' p-A JlJlC g> se tJa U JaLfuJ tjl^ i 1 A LJ^? '"'^ J JL>.1j p_Aj 

♦ L^ j^Ij J^I 1 jlc Li_i^ 4jj . all 2u^L>Jl 5Lcj^>dl ^Ij^f 

La Ij—lIL^ ^^j-jJI Cj^SJISLIIj «LUa_uJ1 4.l£Lt.*u.a 5_)Ll4_j JL>.1j ^JIJ-i-u ^-S-ij 
^jj-SLj (J_A jJ1J_i_uJ1j ifjfjj-a] 4^^LjlI1 ^jjJjLJt-i La J-lc g.Lq_L*J1 «L>.1^j 

(J^I cL^- (>i a p^jjJ ,jV (jJ-J p-A ^1 i^jJ-J p-^-i^ (j^^' LLsLfuJ (J^I d^t-Uall 

^!jJtiu_u1 jlcIjJI JLaiL>.Vl ^j^>-j 4 _ t jLlJ1 JLoIL>.V1j S LULfuj 

(j 1 Jjlj se < cj 1 1 Ja LfliJ oTn-u-a ji LoJjl! 1 j-jlbt_i (j i j i 1 ^ j i * (J^>»-1 1 (j J 

<—ij-S_i La Lu3 4_j_a^>- ^ 1 la " ^Llj 1 J_»_l3 . {jj^ 1 * ^-u^ jX \ JLoAj 

^ uj C «Lj_jLoj ' La - ojpJLl IjJl^Aj (jl ^5 ^ju^j-LI ^>ul g lo j ui£ 4_uLu 
pj d-ir >>i U i-ULflij ^jf (jri-C ^ 1 Lta VI p-^-ijj (j -0 J-^J 6-* ^-^J 

. 4j3 LLa jj-* A-*- ,*^\ 1 dCl^" , La ^_^-Lc j3 1 tjjj^ ' 3j U^ 1 4 «^_l»ILi » 

d a a 1 JljcIIaju 1 JLj£^QJ j>JL>.j ijr flSLi V (J_u!j-*_ul C-t-u ^ A ,"■**. , u a tiiaejj 
d l^t i .it (j-C 4jL>.^LI 3 JljJL>. tljL-ulj_i silj^>-i ijr JLi_tJj JljII 3_a^L»^ ^ aj-LcaJ| 
Lui-1 1 C 1 <—-) L_u 1 j J ^j_a ^j^>- 1 La (j 1 (jji^- « « J 1 jjv j-jJb dJ I j La 
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(j I iJJ JI 3 jJLi ^ j nil L*_a ^jj-Aj ^-^^ JljJj (jl ^_j_>J1 _}^l_j_a J_La ^ se-L^a 1 1 

. 4J j i 4-se-Lgaja » iLsej-a t Lalj d la ui * 4-se-L^ajq » )Lss_t-a t 1 ^_}^£Li ^jt Lai 

^3 «L>.1 j i < n L£ 1 jl ^ o c LjjLul ^ilaj i * ^jy^Jl d se < a 1 1 f\^3 

JJaVl (j-Lc- 0^-3^1^" . .I a L& ! il lS>*-' ^jUJ£_> j?-2 Atl i nil (j'j-^-l 

d i a i ntl J^LJux huu q] cLlLuiJ! 4-o~Ll!I (j-a till j (^^uljij . juJ! pj JL>.V 
J -i y VI t_^*-J 4jLa LoljLC. L>.^Lc <_J Lajj C^jL£ I jl (_j-i*J -Cr^Jj O"^' W 
i I j La? ( _ ;r L. ->-S>l!l JLcLjj/ JLSj iCjLujsJI J-aLc ^yll j-lajJI ^ i nij OijSaJI ^ 

JL3J t LajL^s LaljjJI 4_ua->JLl ^Ij^JVI (^^Lc «J-U ^j^- ^iJ-^J (jr^ 
(jjSLj <jj t (jSLIj . ii^jljjl SjjUl 4_i£:La^>JI oLuiL>JI Liiaji dilj (^lc 
3jr^i,iliMI 2Lp.LII <jjj tiilj (j-Ujj .3K mi nil 4_LaKJI c-jL^VI (^k: jj! ^1 <l1 
3 j j)j-_UaJ l_] 1 j i im! p-#3 • 4_]LiiI jjL>. J-°l (j^^^ ^jl i ^L£L>.^l p- L a- * 3 ^jt 
p ^ i a a * 1 (j-a_a ' ^ ^ 1 1 J ' " J icLajj-*J1 3 jls j-bl_>J! a g La 3 * * jj-4-a 

j se * 1 C C I d **' J p_A_sl i t ^ji ^-A 4_LsL_u_u j-a^/Ls p j La 1 * ^1 a" ifrVI 
aUJaJI j-Aj Vi iS-lLlJI (Stimulus) j^lj->JI JL>.| ^js ' allie " 
(jjj (j_a jjj 1 uliSLj La SjLjj 1. i i 1 n_t (jjj^cj_b (jjiLill (ji^t t (jL^ lilj 

(J-O 1 I n_l S-^j-Z' I. m i >^ 

p J ' JJ*^"' ut-^ 4 " J 1 " > ' . ' c * "' " Ljt^lj-bl L-c-j 1 a _l2j3 3Li1jl^ LaLt^al Lai 

^J9^_>J1 j^psj-tl 4_aj^Lj_a ^^j-Aj i * * J . -■ A « c\_Luaj-U 5_aj^Lxl1 ^j_a ^j^jLlj p j * " 
p ^ * la II ^y&\ l£ujo\ 3j JLjJI ^JLc ^^j-Aj i L^-uiAj 4_ulj^JI d fl i aJl i-^j-u (jy^-II 

. ^ L»_aVI jj-a 

Ji^ 4jI (-;r L^. . sLx-uslj OjSij (jl ,j-a JjljI dJIj La (^j^JI (jlajj,! t_)Lijj/lj 
( _ ;t £.JlJ (j^jj>J '(_>^ : '->''•' J^?-^ J^s-lj (^^1 '■ ' J 1 11 JJJL>«J J^VI (jSLal 

ditSLII jJjjJI) ^jjs-VI (3^3^-11 pi J^tjjl >^>Jlj^»SJI (j-a 4cjJj^iII SjsjlUVI 
Lx-a L^_L£j i£L«_>Jlj 3j_j_lJI Q^lmeTu V La^ , (d U , ,, ,11 ,_^l>.j Ojj'C 1 njllj 



^j-mJBJJ gQ-i^-Ju ^jlJs (_^Jajj»U JLC. d ^*LWl $jJb C<_*_La . Jj^jl Jill ^^Jt-i 

cbLa J^Vl 4jvaJI (jic 4jj.Ijjs.Jj 4 „ ^ ^ (<sJ La (J^jJIj 
jIJljs. Lj!*>L>. (jlr ^1 i nil j_uQll (_>jutJ 4j j J laj 3JL>JI ajjt (jjsj -Jfil i**inlt 

^Lj-^a j-jJLi 4_^, *L«VI L«VI 

La djUVI 2Lu^ 

( _ ;r "L>.j . I jjU LjaX. (jj j I taj V (jjj_u£L!l (jl d taj i o-i (j_jSj Jj9 (jlaljjcVI 

(j^Lil^Ltj oia . Utjt ,^ I i^jV 1*11*1 LJLc 0 n> uu V 3JUJI ^La ^I^Lta I jl 

jib ^ jKl (. , )( ,, ^jl Jsaa ^j^jJL) it_£l_ijL>. (_£aJLX t*l 1 1*1 {jja ^jpLo* (J^oJa 

JiT L^p^jLuj (_^-lII cjLLujjj 

<_aljUkl 4jLLa-l i^yJb i ( _ ;J j3jj>JI (_jloj_U Jibs i fl ' C I ■ aj 1 I 4_Laj_tl (_palj_a^/lj 
(jivJj i LaULa lj-al j-aill Jiil (*^c £Lc_LaVI QaS^J .XSj •C^'jJ-" j J '"I I 4 jtjjU 
4jLa 4_LaLdl fljj La >■ 1 1 (j_a w a£Lj La 4J Lx"aj_a J-JLhj jl £_La-i La 4_l3 (jlft I jl 

. 4j 4 <i- ■ V, 1 1 ( jja-**( i n i La-a ^ < ■ \ 
<j1_i HLA a I la ,j_a CjLa 5Lc SjLc ^ I r jjIljlJI (jVI ( -5 ^*>- 
t4 K i*ii I, Li ((Sj-i-yl-La)) 4 1 CjI j diLa^Ltll eJJb ^jji^J V Lajjj . ^_aJilJ jj<j-u\ i tu>JI 
HLA- jut HLA oLa^Lc: ^JLs-lj . LjoJs La}>L3 I ^jta ^jM-U L^jl VI 

. 4 j i nl i n-»JI a J^j £yu I .^.11 jjjs 4jLil ( _ ;r 3 (j^ * ' "~J 4_uL«j ( _ ;r 3 j^Jajj iDW3 
4_i^sj_3 (jLa 4jjLl1£.I 5jj i aj ^-o-Sj I 4js^L«JI tfJUfc ja^jjj (j^-a JLs-l jjfil lilj 
. 4^a^L»J1 JLA A^La2*j ( j^s 4_t-jjjj3 ijr^ ^J^ 3 ^^3^ i^? 1 *^^ L^J^^ -1 ^-^Lt-al 
^l^a jJ^a ^^yjs 4jL^j_Laj ^_a_*iJ1 ^Jfi t ^ i a * aie uJI I JLA c_<_l=»o I jl La) 

j a" i n_i jjsj (jJ-ulaJI i ii U (_pajjeJj jJajWJI 4j^5jj3 (jLa 4jLo- 

4 _ ? 1l>. ( )jjj>JIj ^_aJLJ1 CjL^tltJLa JjiLi ^l**( a**( t nVI ijr i3 4_a^L»JI i>J_A jj^-a 

^_*J1 4_aJa_llt1 4_j_LlaJI ^_ys>^s-al\ d La i jj jjloj-LI J^a ^^j^l jl jlsVI t a ujSuj 
a! «_la !l CjL5)j_il*j ^_ujj . ^Ljla^Li jj-t-a 4_ul£Lal_i l_t-aL>. Lai all it>1 rftl^J 

. 4_u_uLt_ u _>JL) (j-i )i < a o U I Laj i a> j^ajljJI {jja LjJL>. La_t£J tj^l 
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^ j\l " j j Laj jj-T ^L«la (j-o Ja 4jj Jl>JI L^>. _j] jjSjUl dJeTuI Juis till j£ 

d o < ea & UJ*^^**' ' " ? V (j-o J-lc 4-u-ul i usel] 
^^LlLalj 4_J3^>. ' - )1 L^alSj tj^- 1 ^*^ (J-"*-* 0 L>^ p ^"j ^ ' 3 T *" ^ri-*- 1 

4 mic^ (_)Ja_j_J1 (^_jSLjj-a^1 (^JlILlI! (j^LJ 4-u-ul i n -»J1 4 1 1 ni ^-^HJ 
Jij i ii II (j-tji^JJ- 0 ^ (j-a 4jLtl ( _ ;r 3 (j-l * i n" ^1 (j^Jj-u (j-o (jLa ii La S 4jLtl 
(j-oJLi-uJI i^T^HjUJ^ (j^^JJ^ JJjC I < <a )1 4_L« 4j3 _)Lju Lj^ iC-A-L»J1 1 JJt> {j*a {jjj\ju 

s ^LLs ( _ ;r 3 4-aj£!->JI ja^J ^ j La «" i_gj-!l ^j-uU I (jj^- ' " « p^-ol Jiielu-ul ( _ ;r 3 <■ i j i nil 
^jt glial inn j-oVLis ' p j * rt Ji^ejv 1 JLA ijr 3 jj-ujJj .^lLII 4_j_Lill ^$j^_u 

VI 4J ij^-lm\ i n->Jl (jjs (jjj-uSUI (jlr (jiUl J-«-><J j»JLc ^j'-^lj c I j jk" Vj 
-5^>-J JjL^e-j - La j i ■■ J jLQi-l dJLufcj . 4JLfclj_U jji-ljl jl ^jxsl I J-t£. 

t^-j^l V »l jUVI (jl t^ylz. n_al Jl^j i .iVl I jut ^1 j j uij SjjIjj ix^Lc 

iSLljJ! ' ' 3 j U-a <.- i i njl (jiil 4-u-ul i n-»JLa . jLpi.VI I j^j ^L*la5lJ <-mi» 

^Q-LseJlU (j-aSLi3 . 4jtjv j IjLcL-aj JLJ^J (jy^J! j^palj-a^/l jj-* Ci i "jlj 
^ i ii j (ji jl i4jLaHloj (jllll c-Jjc T lj i Ltj^li Jjljcju i I j^. I 

• tj^iJI j£Lu/ i^j^. oO^ ji^ ^1 (j^IJI JjIjli j^! 

1979 j»Lc -J-^ Cr-^V' 3^9-^ 6-° C^i>°' O^i^ 1 OX)-^ 1 Cr i '-V 

4_fl_LSLxJI ^jl p j**' se ' ga 4_iLcj (jj^ S^J-^ lJL^-aJLs 2 , 2 ^Vj-A ( 3-^ J ' ^J^>«J 

LuLLajjj ^ Lol . Ijjii^ j-1jII I j-* SLjLtXI j j«JVl l^jj . ,m ^^Jl 3jUritl 

t _ J _cj VI 4j>.j^j < i Lo-Ijj>- Lv^ic Jj^ 000 , 12 £ys i—Sjaji Lo ^jja-LS 



'* i i_t l_«-a j-J-^l 3jj(J.I ,_y3ja[s>. 4js-j^LI Q^aj $~ i nXI jlj^Vlj 

( _ ;r i ^J-ir " i n_) (_)iajiL>JI I JLA (jiajuj . ^Vl (_^i>- 4-£jj-»-a j^lC t_lLjjj/V dll 
Oj_ljG 4jLa dJJj ^JLa-" i uj VLo Lol i a LtlaJ I p^* ^Ir i nU 
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J.jL«_j jlj_3l_i Ljj-j-jJa (jljJLsJI aJJt ^juCl^j . tU-a^/lj 3 Jutl.1 (j'j^>- 

<uLa i_sl£ (3*c- (jJJ j!jl*J! (j^UJ! J}>>-l -jU^ ^LsjJI , UjU-^ 

i4_Lj!jj 3_o}Lc LgJ v^Jj-^Ii (^rll! (Ji«J! (jJjl (j-o CJ-")" £>*3 

L^Ijj/Ijjj L^Lij^l (<u jls i ABO ^jJ! 2lj.^aoj'i 0 *j i3-a}L«J! (jV dilij 

0 j_4> jLis-l J . 1900 j»Lc JLlo isjjj-a 3 i nj'tj-ll ABO j»J-!l JSI '^'a . Ij^Li* 

ijr 3 I g *^ 4j_aLjIu ^-S^* (S-l ' ^- ' " ' J^-*-*-**^ (JjLt-ajll! 

( _ ;r i a j • 1 1 (jl-LSLjj-oVI J_t£. 4jLU (jutjjlj SjujI jljj O j»jJ! 2 Lj i a£ 

A t <t q-t* -^jjj Lxj i(j<_ul"i i .i^LjJI J_t£. 4jLU ( _ ;r 3 (jjj ui£ j A i ii n->. JjLia 

(_j-k J jG O 4_1_li^i3 (ji Liiajl . I j i j i"i" J>j-L& Jti^. 4jLU ( _ ;r 3 (j^LsJJ 

<UV.5 4j| VI I Laj ■ LaljL^ul jjlj jjfcj ij ,~uC j^-oV' '-^l J-£u-u\ 

1 , 4 (J JL*_4-i «L>.jJLJLj ^ ^" *1 . ^^3"^ ^ * )L^t_i-aL3 i < j 

. AB B A Jj La-all c-jLc^l (ji^: liuu^ 

l _y*ja[s*}\ ^LjjI CjLJLi !j_»l/Lm UoLuj! lLijjjj V ^ i a all q\ jjL>JI (j-oj 
i>J_& i— al uioSl ( _ ;r 3 Ijjs-J^ (jjIo-LJ! Ijj JLa3 LdJj ^-aj i. 1 1 i ii" (_yjJI 

j^j_o J-«-«J lS 1 ^-" i Jerome Rotter jJjjj ^jj-lv ^LS 1971 ^Lc w 
1 j T u ^ - L a (J^jj-ijJ «L»_aL>. 4^**i i"i q «L_o!j J_i i w ■ la \\ ^^jI-j^jjLa 

Cr-^J-f 5_«iLa (j^. Jj_lj_ijJ_l (^jj^-J^j 0 i ^ n i 'i i i i a er^3>a tU>L*-<-u 
w I c ja^J^^ijLc O-S^lj I ■ ajj a 123 IjJlj>.jj j uiC ( _ ;r ij'^! 4j>.j^j ^ j I .^.11 

L.U 

LUajlj ^-j_2J! Jj^>-j (_>^ <^MjL»JI i>jLa ji I (jjio~LJ! 

SjjtXI ^5 ^J-U CjL^JJ-jV! JL>«1 ^1 ^LJJ-« J-J^JJ 
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Li^lS 3j>.j_aJ! ( _ 3 -U3j_a IjjjLaj (jl p j IS a Tj .Pepsinogen I I dr^a-j ' ' " <; 
4_jJLc 3j>.j_aJLi ir^l £_a!aj 3 j i n't OulSLa . CjMjL«-JI eJJb • Lcaj ^Ir 
Cj^^-jLc 2 .^.j I I I I . jLc I jlr Cj^IjLkJ! a JJt 

tlhL> Mif j <l « i n~ (J-ijI ir-iU JJlC (jL^ =L>.j_aJ! (_p3J-l j^Jj^j L^J 
q\S \ (j'< a 4_LjLc «.L«IjV! -5j^*-a (jl ^.UsIjJI (j-aj . (3-jU! (j-jj ui£.J 

. «L*.jJlJLj 4_]Lt-£5^/1 j Laj. (j_a La 4_ajjJaj J^J- 1 
(J^ ^j^""** p_) La J_t£. CjJL>. La £t3c ilt LuuiL> L>-Lr»o JUlj La (jl (_yl£. 

p-ij-i! j-j^jJj ^^"i i uX 1 1 .1 itLi cj^LjIjlI! (j_a AjLIIj j jl>.^/I (j_a 

ijj>.V! ' Lca-Lll ( _ ;r 3 I j»j iUj p j a i a I ( _ ;r 3 LJLc (jL^ JLl3 . I (j-la. jJLui m 

{jjj uuJIj d < i n'lll (j-u (j-*^ . Lijj_Sj 4a.j_2JI ( _ ;r U3j_a ( _ ;r 3 LJ Lc (jL^ 4_lSLIj 

La-a ^_Lci_i p_ij_i^M ^jjjj-Aj Oj^) c j (jLul (-^ILufc (jL^ «l>.j-SJLi ^ >1 < a 1 \ 

^^y-Lclj p_ij-)^1 (jj)jj-aj 4j^Lj i_dl_LA (jL^ (jjjj>.Vl 4jlj-ui1I (j-u ^ytiXJ 
(2yi i ii A i n (j_a vjjj '"-^J (j-^-ul Jut£. «Ln.jJL1! jb, jL9j . ^» j^j^jjj 

i LaLaj 4jLU (juujl ■=) j iii m (j^>-j ' ' "j. 1 ^ j-^H lSJ- 3 l)' 0 ^Aj^ 

£j\ i 'i a~^J «CLi_o (j_a ^ * 1 ' ") Ja-di3 4jLL1 4jr 5 j ^^5-21 1 1 n m 4jjLoXLi tiJJjj 



(2) 



Lil Jj JL3 (jj^- 1 ^ iii! juj id 1 11 (j-o (j 1 -"' J u*£ S * J> "J-^ 1 p j" jI 1 al 

tio* (j^-^-i i ijr i_i_Li Lo I (j"^^ Lmjj (jj)jj»oj j ui£ cL>.j-oj 

S^tJaVl 

p ''-^ jit 3_taLdl SjUI LgSUacj (jjj S-a-UsL^J! jjL^ulII 

( _ ;r ^ Lft-a JL>.Ijjj (jl d j n itil jjj^fljj CjLuiIjJ (_gl J->«J pJ (jVI (_yi>-J 
L«jjJ . «L>.j_ai! (j^ILa^L»^ 0 ^ jJI 4 L 1 a^j I (j^>- J ! i u j j I j-i^pJI (j-a JLs-lj 
(j_a j i « > T 4_C j_a^*_a Lflij_^C jl jJI 0 J_fl> (_Lj-«j 3 Jl J * II J JLajj 

. j-j^I j Laa. cLi^sj^ (Jjtso Jl^j i nil 
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(JjI i ^'^j I ij"l-3- jJLuiajJ 3 jLiJI CjLjj" uiXI (j^-J <&^L*j1 (j!-2 (J^ u^ r J 
LjJLs. (j-t-LJ Jl^S .<L>.j_2JL 4jL^5^I (j-a Jjui jjt Lt JCL4-1 4ja^Lc I J 'j*; 

. 3 JUlLI (jLL>j-t_u j^>-I j^paj-l <Lal_A (JjVj (jlglajj (jLLa^Lc I o j )l 
i_La_i1j-j _}^>.j L^LiL^j ^Jj^j-ujJ 4j^Lj jjlj-a J-a^t Jj)^ «**i t nl Jj3j 

S_u^il!Li jJajJ! 3 j i n't (j! (^Ic- *A ^jJI SJjj^sj SjjII (jLUj_<-u (j-u SJVj 

i4-aLc (jl< i nil (>U <Oj i n't ^lc: >Ljla VI Jap ,jSj joJ (A) 4jLu^i3 c-jLcusV 
»l qU II JLs-lj .(Jl Jjj/ £-u3^a 3-a^L*li L^jI jj ^jJI Lj l SjjLs O-r j ir^ I Cj-iiej 
' 31 1 J**' i Cjlj (jl£> i nil ^ jjlloI «L£.^_aJ?e_a JuJL^tHj ^Jj>.i (JjLuuJ (j£. 1 1 

j»l_4> lj_i! j»Ls jJLs .JjLjjJI i>j_4i ^J^-l *Ui«JI jL>-j 1980 j»Lc 

<j-a 7498 ,j-a *j ji-Li ^IjL^j ^JjJ^jjjfc Abraham Nomura Ijj-a^j 

j ui C Jj(J-a ^"-^3 Ij-A (j-a CjI h" i n II jjs-IjI ( _ ;r 3 (j-t^LLJI J^J-" 

ijr jl_*J p j UJ JL>.^3 iSjjtXI (jLLij-t-u (j£. l^e-J p gllC lj^_a^j A^-L^aJc^ CjI^_u_u 
j<uj_ll I (jjlr i.'i -> j tl (_£j^>.| (_,-lJI CjLo^LkJI ,j-a (jl^J . 2-JL>. <jULJjlj 

i<i"ilj . «L>.j_l!l ( _ 3 jJaj_a J_t£. <>J_i£j3 J-jj-J (_£ j-!l I (Iry*- J ' 1 

<LjjLalL till!} J 4 I (j-lj>.^ f I n 1 t (j_J5 "^J^* ^'" B j-jl^jjj jC-$jjJ (jUs3j-*_aJI 

p AJ *-C (j_a (J^ (jL^J . (j-\_ol_3Ljl (jl -V in II J " J '"-^ <CLt-u (jj3 ^J— * 1 J^ J 

w 0 ' -i^J (jl l^-j uJ| 4-uiAj * (jH )1 ' a3 rt I (j-Aj>.^ innl t.^**' ' " ^ jjy^ 1 

(jJanjt-uj (j-U i nil (jx, p_Aj-<jX. (J^J (j_« (jl jlxS 'i JalljJi I ^^JtlL))) 

j-iLl^i SjulXI (jLLa^ i n > 5_jLt-£5^U ^ ^" < (j^Su I (j-tj>.^ 1 1 n 1 1 1 1 j-jlCp p^jjJ 

jl i a 1 1 j_uLlII ,j£. i-Sjju Lo 3J!a 0 lr j . (jK i nil <LoLc (j^. 3j_o (jjj M.r 
d ' ^'J"' ^h3^?" * >u *- l *! 5jL»il (jUajajJ ^j>.LlII ^^LtJt (jljj 4_ul jx. (J^l 

^^ylajj Lo I (j^>> jJLuiqJ 4_a^l_*c t_^l uilol (j^-^-i jl (^jJLlJuj . w ^ * lj£La-a 
. Ij^-J-a p^i^ij-V i""i jalu (jl f_y£ jUt-II (j-<j3 i n <ilt J uak] cLi-ajij (J^^l ijr^- 



(_ ;r Aj «lj_C. (j_a La LaL«j (JiiLlJ i (_LCJ Lo-j^La (jjSa (j-o Lo 

Jjsju (jl SjjIj^JI tijLa>L«JI «^U~,,.*j J<t jiJI oL>.L>JL 

) j aj jjj a J i-ia-ge-uJI 4_ul JulJI LcjI jLc (jLtia Sj£Ljs ^jJL>>j CjljLi/l 
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tdl * i nil »1 < n ill (j-° d Laj ' 1 4j^a d 1 1 ii i 4_aj (jLa lLLIjJ (JlL<i£j . 4_j_Js3 4_iLcj 
4i^. (j-o (jyjL-KJ hJIj-lLjo! jl (_£J_cJjjI jl ^j-^Li J IS. ( ill Jj^sl (j-o (jjJLa-b (j-«-« 
^ i fl-il j j LaJjj Ljljj— <_u c-l-^ T JIj ^jjjufoj^ i4ILu_>J1 Lui_uV1 ijr cjG ^jJLi 
^Ls J-i^sVI i *j i aJ La lj_u£j . i_cLo!Ll ■ Laj ■ "< (jl tLaacJj J i alb (j^ILiLi^J J^JJ 
,2^c. I 1*11 m Jl3 Lx-a L^j I jl_il£.L> (j^lj^V! (jjs g^_Lll ! JJt £yC jJaJLl I dLJa^/lj 

, i , ,. » i iL-^sx. 

(j^Laj (jfjljj O^J - " 3 ^-d- 1 ' *1 *j.iLi C^jL^ (jlj d"n j -»J1 Llo-u^/Ij 

^ a i ii) (j-\-*_o (j-Gjij-i ^ jjl Ll^L>. (j_« Q ^ * ) Lojut^, I ni'n (^j-Aj • 4 Ac i_J*>jjL"JI 
«LjjJ llHli ' j* -^"j^l Ij-^-I Lj^LiJI ^LLr>oj . 12 t_i (j^_oLU^ I caXa Li LjJ 
^1j-*3_>J1 Li^L>J1 t- 1 1 1 n" i (jLi j-«^l £' * . ^LLloj <Lse-aaJLa ■ i aj L^jLs 

SlLjjJI Laa-uVI l-u i nl (ji I i3_ij3j_taJI L-iL^acVI 3 rijUj i ii'qj 

. *j j La 3* AjU-u^C- LLo 
Cil i i ii U (j-o <j-Ojl_a <j1_] (j_o SJlj>.!j S|j_o! VI s(_L«J! i>J_& • _i J < aj 

Ji^>.j <j-^*i9 iHLA-B7 lJJ Jb I j *«* ' a uiSUI j<u (j^-II 4_uIj^JI I gj a^l c 

(j_o sLlsLCJ! =L>.jjJ! (jJ! J ■ aj V 4 1 1 ii ) 0JL&j-4jLU JL>.!j d 1 1 ii ill ^ i i aj 

■ La *j J ^jj-j-I 1 (J-L»-l 1 (j-o «Lc j_<j_^c_«q (j- 0 3 Jo. Ij Jij^?e_o !jy Jt Luj_^Vl 9 
v^jLULujI j^s-VI J-2jlII u£ J^J .oLLl^JLj 4_ut jJLlI jj^jLulII j 4jJLcVl 

oL>o CjJLjo 4jijLJu j-^c =LuIjj (_U-3 JJJj ^j^*; (jr^Lc <>LjILiVI Cjj^j cL^jLiLA 

. 1 JL>. 4jtjLtL d o * La I 



MO 



xj^^a*^] ' . ..Cj il p^_ijj a * 1 jj-L Lxa-L^aj Lcl JLLa <_ 1 1 < n" Ju9 

(JjLs JSLZu (jjj Mrill (JrAl o 

<_ < < i ii" JLS (j^'j-J^J' 1 i.ii" 4_jjL«-i£ SjLa (_£j^>o Luj_2j (j-L>JI ^jj-il (J^J 



g-ilalmJ (_£ jjl J< Mitl j^JI SjUI 0 j-A Jjjjo UJ*J^"""-' ^ ilA ^ 

(_Lalj (<uj-ij j-A j» jJ! ( _ ;r 3 (Jj^tll! ! juk <_ i j i n_t (_g jJI jsjj-i^lj . <l>.!jj>.I p i n->JI 

JlJJuJI L^jJI ' «1 ■ ^.j ^^lll IxjlLV! (j fl-Lalll fcj J Lai! Laj,j"iiia 



j*C i nil (_p3j.ll I JL& o i uJj jjl JjJLaU (_LaL>JI (j-GjjJI p J i a fl I J (j-«-^ 

I JuL^s^U Qj^Iijjilj (jjjJ! .sljiVl jjijo HLA-A3 3_a^Lcj .(jijjjj-JI 

. i till <LaLc (jlajju (_3L*_Ual d * i n"i 1 jjIsjJlI 
4_jjLij£ jljjs i J i "'Cjj-i p^ljjj t_uj£LJL£ <Jliljlj liajJI (_>aju (_$^>iJj 
4jSjjJ! SjJLJI pir i al S-iL^VI <_cj i m" jJa (PTC J I J^LjjL^j-uJI <Jj-Ll3 Jla) 

. t - *^ '-^ ^"^J^-" * JL *-" ^j 1 ^ SJaLcl tj^jj-^ 3 j 3 lilJig 

((JjjjGd (j^>> ^jj 1 <a 'fc-i jj-^ ^ ' ui <tu ^l- 1 (jj-^i l>-* tJL^- 1 -^3-^ JjljLaj 

p-j- (_p3j^o jrj-j ^Js^lll (j-o j-^W ujl> <3 *a j cr^sjjull j-^c- o!j 

j ^ (jj »1 <i \ * tl ga * ) ^ "i m t nl jLoS ^ <a o i n"il Ij^C- *^^J^-^ 

cjLj^j <i 1 1 Lai jLgli ( ill (jj^jjClil (jL^ Lxjjj ij£L^a jl jjl jL^>- ( _ T JLi 

Jl>.I • 4jj£L1I 1 j q * U t. i 1 1 n \ L^JLa (jjjjiij p^jSLlj-4_j^j jjl p ->■ .>.**. t 4_ljj_uJLI 
Jic ^ t£jjul\ f ^r^J^-" SjJti! SjLiJI Jl^-Vl ij^i La 5IajljJI LUajl 

. jjl pjajiaj l£>^ ' 

i La-) ■ iu jLlo.1 jjt Jl^IjjL^jjjJI (_LiLl3 3jLo (Jj 1 -^ *jJ-SJI jLlo-Ij) 

j * uU (jL^ I (JJ-^-'i' cAp;!^ Sjlll iJJUt (jjs i"i_i (jl i ultl i ii a VI L-J tajj V 

. (7) (a^SJI 

[^ftJvjlUI] -S^-Jt-ua ilUjjJ ^jJLc. 4_«_^»- Jujj V c-UjiLI! tj-o J-rtj-ua (#) 
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2^ (jl£ 

j-j-o tj £jj^>. ( j r -i\ ^j^-ILLi i _ r ^Ib1 (_y^>- SJlJuJI ( j r a CjLijJJI i> J_A> OjL£j 

. (8) I8I0 f Lc ^ LCla jly 

^jJI iJ7 juL>J\ Jlij^M (j-aj 4_uaj-a i la i * (j-* 3 (jj j J ^ ^ (JL^-^JlJ"^ £-<^t 

<G| .(_,liir (jisjjs jjjs (_yjL«J <j^ (0-1 cilJliiJ I (jl 4lI^L<jJ OJJ" 0 

JiLo >lj i; j a: ajj o^J- 0 iPorphyria '^Lj_jj3jaaJI Lajg" i m a q\£ 

. 3_a j_LU (j^slj^^/lj CjIj^-lLujLJIj (<QJL>. jsx-iAS jjt q\£ La-ljj) J^cSLI! 

. j_u_J1 (joJ (jo-J LaLUsj-^ i LjSLji^l Ljj-i£j^jJ1 j-u_4-i ^J^ ' u}\ <j-aj 

t_l J-i^- (jK i ii <j1-] jLLkJL! (jjs J-^l J JiJLAJ J^-laJ Cr^'jJ O^J -0 ^ihi^J^^'j 
Lia-iUs CjjJ-i^sLS (_p3jJJ Ll2j^3| i_jo-L>. cJ-lSj JLSj ■ II Ll2j^3| 

j<utLUsjjs Ijjjlicj (jl £^L*U CjIj^-lLujLJ! I j ii i r-> j !jl *LJaV! ^ (j^j^i 

L^-La (j^-Sj cH-" c-'-J^' *J-^ cr-* * lXiuj . Ljj-l3j j j 1 1 i_al j^j" . ..^L! Vjl 

Ljjt^iSLa . j_uG «.\ jJLl! (j-a 4Jal 1 .m i juu 1 La ( _ ;r L«-a-i 
I -1 j j L£ I j 1 w se-LaJI (jjl jjJI S^l <" ( ..V jl 2 -» 1 aJI ^Ir 2 tVal -» ^ H ^ jLa-", , uj 

bLuJI a * 1 3 *. 4^^**( i"i a (J j i I 
( _ ;r 3 (juLjj (jLa (jV! (^^o-j . (_p3j_U 4jJL«J, ^ « i a a jojj jj>.^?I I j , i J-iJLi 
4Jal i iuJ LgjLjjLi-a-iSLa tdiLlL^Jt J^wa olseli . .." j jal ^»tl CjL%Hla Jwa 3jU,l 
a I . U 1 1 La^j !j_uGj SjLajj jj^I 
i j 1 11" JL3 Li-iajl L^jLa i(_psjJkl £^Lc J-lL * a i ^j" SjjJ^I C^jL^ lilj 
(j_a Sjtjlj (j^. CokxJ SLaj CjVLs. i— Jl^ l_La Jl>.Ij J^J .(_p3jJl! 

V (jjiLLi! fi la « a (jl (j-Lc . (J-lLuiJuII l^-^/l i ii ^- (_Ljl3 jl i3_aj_m t_i^jj>JI 
I i fT ir-ijj Sjjs (J£ ( _ ;r 3 La Llajv j^2j (jl (jSLaJi! (jjs Q5^Lj jLCj 4j| (jo^jjj 

(j^j U-LseJ-La-La^a jo-^-jjJ (jl (Jj jl La a-VI oJ_A (ja£jJLji «LJa^/! Lai 

n I" 4_Luo^_o ^lalj^.1 ^1 (^Jljj L«_a J^jJI^ j*jJI jjj^-i^j^jjl jl^o jl^sl ^ SjLj (I*) 
(^>-^m) .&I^_4^JI ^jjl 4 t 1 1 ^i ^jjjS^j xjfS *^-t^\ ^ JLa-" i n" jl^ll jj-ij 



JL>.j JLSj -cri^ ^P^-C- J^" "-^ CH^' L^jLlt' (JI>"VI i tLLa-J-^^jljJlJI 

■ t— ■ I ( _ ;r 3 a bj ^iiLo SJlxILU CjLVaJI ( _ ;r 3 CjI jri mi" i nil (_paj-a (jl « LiaVI 
(jjj <_!j_ij La j^Lt-jj i {j a ui-j '"H p j" a 1 31 «Lul <Laja3&ja ^J-^l "J ui£ 
dllj ^1 "laLUaVLjj . I Ujiy jiL O' 0 p 3 * " *^LU (j-^ * ." " 

La ojsj QajL»j ( _ ;r U3jJ.I (J£ (jja 4jUI (jjj_Ju£. ,j-a t-!j-2j La jjLa 
iiJLa-f I a K <ij| »l j U^l jaLtj jLSj .4jjJ>L! 4jjLlU <ZjIj_uL1!I ja^jLo. 

. i_u i ii II QaJ»l i ujj p-^-iLa LjIjJ LUs^a j_i3 LojiJ ! JL>.| 

. jujl>. i_al m." ,1 j<u 1 o K SI*. .i^M cjLL>-J (j^. ,\\ ij>jjj 
(jO^Lj (^Ij^s. 3-£j_Zu ' a-iSLj J-^lj ^'j- 5 jL^lilj 

pUj (^jl^Jt! ^jJju-LaJI 1 i a * ijr JI ^IjjJI i a » (jl ^ *^tj**' ' "I c ^i-^ > ■ (JJ?^ a 

(JLtjj 3jIjj>. 4jLj j 4_Cj_<_uj «GLu (_£JLa) 3-jjLijSLI! 4jI a i a jLli-l 

ujla i4j p i ii ->J1 (j^ol LaXa I 4cj_<j/) 4_^jjJa-uJ| <0l a i a Liajl iil!jl£j i(Lj-j3 
^LJaVl fjy*~ ■ "JJ • (<La- i n't^l 4-l3 w a jj (_£ jJI <>aj-II J L#-l3 jj Jj L^LiJI 
a mJ tl)L i £_ La «L>.j^j>. (_^L>. p i u -»J1 4Joj>0 4Ja^J jj-* ^IJjJl jLlq 

. <Xji mi a 3j 1 mi ^ 1 JLjt" i n L 
£-jjajJ «i La i "j "II" JjUlII i a-i^aj La.il CjljLHi-V! tfJLfli ^La 
J_Lc j3G3 (j^ssl j^->J1 aJJt jj] ^jyi^. « ^tj-a ^alselLtt «Lcj-*_oj p i n -»J1 ^^y^ ^ !j jJ! 
.(jjj^i.^/! 4_jjJ^/lj i*l jJLlljj njjjjJIj i(j i ii tL£ : 4 a I j x a Jji! j^jlj (jiajj-a 
La < 'l LaJ-oCjJ i3jojiLI t_lajj>JljJ Jaj»SLI! (jrU £-«->iJ 

' a-LalJI ^1 icj_>JI ^iaAseJ LuLa .JLiLaVI jLij^aJ jjj^jjj/VI 
( _ ;r lJ! 3_jjj5LI 4-ojQit_a (_L\3 JjJj I nlf u \ a i (jl Lj-j^Laj Liajl CjI_uj>J!jJ 

w I c 4_ajLLajJkl j<ul jpJ! CjLj/IjJ Cjj^Lal JLaS lLL) jd JiLa^j . LtLLaLOj 

j-fJ^ 'o- (jJI Jla1»j 4jjjjV! Lj.il i n-v I L>JJ (_LaL»j (_^J-I1 sLajjJaJ! (j! jojIj 

(9) 

jjLa <L2jI taj 1 1 ^uljjjJ! JlJoC Lai .4la^l_i j i Jl>.Ij ^jj (jjs ^jljlb JlS Laj 
. 2 a^jll oJLfli *l 1 1-> VI 3_uljjJI CjLa^LiJI i uJJ .(j^iajjj.1 



.ABO ^JtJI J SI i -"'a J!la 3j_JuLji CjLa^Lc CjLo^LkJI dJJj ulj-'-lJ 
A ^ I j i a '■» j (J_o_>JI j_ i_a <— ij j (j1_i l~° <Ls^L)l!I (j£. ' a-uiSL!l ^LlLa p_i jJl3 
.t_)jL*jJ! ' La i uj] J^Li. (j-a i^jJI lLlLjo j 
(j-jjd! (j-UsjJil »J (JjI '^'a jjjjjfcj *LlUV| (_>iuu (j^ "69 j»Lc 
(jja ( _ ;r Usj_ll JJLC (jl I jfc^ M a , , dlljri mi" i u a 4j^Lj j_lLt£. I ^iio 

£^L*J L-uL-ui aJLjej i n") .Ul->*.lt 4jjJLi L>.}Lc I j7i\~ (jj jjl O 

Jj-iajJI ■ La-L>JI IjLA p .(JjLuaAll (j_a (^-^J-^- (j-* J^' (t*^^ Jsaljo 

Ij 0 k i_l q\ iJ-a^J! £-La t_!^>. (J^s. j Ll<JL I JjL>J! 4j>-jI £_a 

1 t _ T -ajj-«J I LuLLajjjj iSJlxjAI CjLjVoJI ci^cj CjLc jjjjcjs ii^Lj 4^j" i"i a 
. ^ I jufc (jIloVI p g a ui£ 1 (jl^ lil La JLjJLal! JUj 1 nil j 

jlJ-c I j Ls 3Jj^LiJI ^ 1 11 U cjL*_iI jj^a . oljJLa <U (jl c<>~ jlsj 

>Ljia jii^l ajJI .-.lUI-^t jj^sjjGj A aL.Va ^ oLLill <j! L$JL££I 

,_p3jjijJ! j Laj. ^yfl 3 Uj , ,. ,tl SjLjjJI tfjuk (jl (jlr . 0 2 u 1 aa^ (j-a CjLiLiJI (jjs 
Luiajl (jJjLuj LaJ_t£. MjlB ' ac I 1 A 4_Lli^i3 CjLiLSJI J_Lc 3_iL^^U 

^j^UI A ct_Lj_t-aa jj-a ^1 i n itl (^paj-atj 4-4-uii jLs I q j 0 c J .(J_aj>JI * 'J. 1 ^ 

' a * ' «a ' d ' ga »j (j-uLatxls 4_Lal>. j-La_>J ^J_a_>J1 < (jJjLuj 

1— i^xaJI (j-l LaLCij II ^ d ' ^*' a (j " s I ' " <1\ J-i^. ^ j 1 11 ill 1— a I < i>il ^ 1 11 ^jJI 

CjLa^L«JI Alajtx ( _ ;r 3 ' alliej Jalaull l^I A /ft 1 4js^L»^ A 4Ijj^i3j 
(j^-aJ (^ jJI (_K>J-II (jV LuiLuil tiiljj i4jj^V| »[>j (JjloII JJ^jJ ^jjs-VI 

(^jj>.^I 5_)JjVI Lai . JjuJI j_La < )^jj>J j a*i 1 n 11 ^1 JL^-**i i nVI p^e-t-i ^ 1 1 ' 

aJJt p La « a j . 4jjLj/La ^i^l (j^ ol ^i>-5^ J-^' J^^-" J^?-^ La LJLc L^jLs 
^j-^-a-U (j_a ^j-ajJ^ . ^ J J 3> I J (jl p 1 iit 1 1 ^ w n 1 pj cLuj-C CjLi^j-a 5_)J^VI 

^LcujI p^jj • jlj-3i^ L^J LiLls (jjSLii 11 1_ LajLLa <_ajjLj jl L«jIj 

jj^a (jf VI j_l3|_2jJI JL^.! 4jjjV| 4^j-<S/ LgJj^so Ji5 ^1 djIjUli-VI 

.(^lui JjlS <U iliJ-^J Ski tjixl\ jjLJI Jj-ill til! j J-iij (ji (j^- 4 ^ ^J<S 1 "H 
L^>.ja^j ^ilLa ^ La «J njlJoSLII Jj Lui£u n j-A '"'N i^ajJI «ljj sLajj 

lj_u^j j Laa. 4jI VI Ij^Lj (jL^ (jl J-Aj 'Cr^'jJ ' a ^ ' e ^-f L> ^- >L ^ S ^> ^ 
p j "N ' a c jjr-^J **' ' O' Cr^J^ 1 ^ CjLiLajLlI ^Ijj>.I (^j^jGj-uj La 

jl g^lj j (JjLij ( JiLa-<icj-cl! «Lo~lj_>JI CjI>Ijj>-^>L) p J ' ajj *"' j^- 3 ! (J^ 3 LaLaj 



.-(jlsJI Jixui 3_ia_Lii JLiol La^J jl '^P-'j^ 
u-j j j a . LlSLa^a oJ_& J j a * " Jji^cj (j-tlaSLJI Jj LuiSLi uj 



^jljlu 3j_a VI w S ■ ) V 0j-uG (jl ^jyl^. i^LaL^ ^L>.jlu_u! > tl ^L>.j^L*_o1 

<_ i j i .1" V iii_Lja_i j 1^1 S II ,j_o SJl^s (j-AJ i^jj-jLa.! f j' Cr'l "^J^-^ <j-° 
Jji ^ sLal Jiiejj-ul I Jj j-La s l JjJI I j-A 3_a>4 1 ,1; «L!aVl jLj/l JL3 j . 3 K mi a 

( _ 3 jIsj_U (jjs i_aVT ^ « 1 aj (jL^ 1 952 j»Lc jjj^j • oj-^' I jla (j-a cj! ij i » a -»JI 
.i^LUI CjLu (OJ .(^jji j_uU (_gl *IjjlII I 

I jjJI «Oj^.i La Jl jjj 3_a}Lc jutj j j k~ 
jlj-ai-ula t( >GJL>JI LlK ^ L»i>" J»MI (jJi q^-Ij^JI jjLi jlsj . (Jl uJI 

JLioLl d ''-JJ*"' (jr^ «LiIaVI J-Jui jja ' w mflxtJI jL^j>JI (j-a Jl m 1 11 Jl uJI 
. (jLj^aj La^jLa (jl-UajjJ.I ^Jl dlj^II 

j a" 1 11I JlSj .sLaj^J jjJj-Ju^. CjljJLl (j-l ' "JJ 1 I (jJJ-A J I Mill j n" 1 11I j 
pJ «bl ^<s-C.JJ .CjLcLu/ Cj^Lj J 1 aj La dJJi Jjlj Cjj^Ja ^jji-l CjVLs* (_y3 
Jji 1 n'C 1 11I JilaJ.1 JtAII Jj (jjs Cjall (j£, * ( _ 3 -<Iu 4-uiLlII CjIj uiill (_y3 Jjctuj 
CjVLs. a « J (jj-^ o' j-^^-?^' sLJaVI p la « a J-a3 i(jlJjSLII 

dilj vlij^. (jjjJI (>j>.Ijl>JI tj! ^yfl dJLi t<_u 1 nil OjlSj Ji^ oLlSoJI 

. ' SLajJI 1- MM i ja^J JjiaiVl (j^a jl ljJ^>-J 

jl (jl-Lil jl I 1 ajj a <lSI Lag I Jjlj LaLaj LLal jJ-jj (jL^ «IjJ (jl ij\-fi I JiSLflij 
J^ (j_a 3 JL>.lj 3JL>. (j-a * d 1 i n M j taj. 4j| JL>.J 4(^^x13^11 (j_a L_sVT (jy^>* 

* I j jdJ ^L^uJI j^ubJI JkL ouj^- 1 (PJI oljLai-VI e^K Ijjj .3JL>. 2500 

sVjjt (jLa (j^aj^~ 1 11 U jljiVl jlfllaj ^ £A laj>? Jl^ J-a^l Jj! i>jLil>.l JLi£: 

.(jVi jjjflkj ijjL».i jij^Vi 

(j^>- Jj* (jUaSUI Jj i 1 n'C 1 ill 1— alj^" 1 11VI i. 1 u 11 (j I (jVI (j^c-ij 

I J_ik J J '" ^e-i (jl 1 Ljjjl lil 1 LJ a 1 n_t 1 laj ■ uJ ^ J jl_ii>.l sLajJ . j-iilLa 
jL_lH>.VI I JLA *;Ijj>»| jLlL>.I ^-txaJ Clt-lJtJ ljL>. J^Lj j-jJlUa fitit (^j^Lc. ij-tiUll 
(jaJa_«_j (jVI (_yJ^>- (j_5^>lj->JI JljL°J 2 j \l , ^."aVI sL^>.jJI puJLji 

.p^J 3o.Ijj>- «lj^>-l «LliI ^yUsjJ.! (j^a «u!l ^Lbej (j^s JSL! (jjJjSLII J ji . , t K , « 
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(j-j J t~ i ii aj 'J g-jaj i al J j" i 3_a^Lc ^< la 2j Lajlj jj ^ t*^- 1 ' 

diJLi.1 Cj1_Ll>JIj (j-u La (j£,LajJI ( _ ;r 3 Of j II JjLu/J q i u ->j 

jjtj iAHH ^-ij-il ALla-l L^JJL>.| (j-a JLs-!j J a i"i_lj . 3jLjJL>. ^ Jj~ J 

u i"i (jr ji/jlLut J^j-j j-ia .jji_L>.jJk! (j-u (jLUj_<jJ cLuljjJI 3_a^L«JI 
AHH ,j_a a jj^j" AJ^J o' cj-°>^' U^tS-*-" a .' Hitoshi Shichi 

Sjjj^ CjLcj->J (j^-uaj-atjj (j-a_i3 (j-^-*JI fiU-oJLc ^^-^4 fO^-* -1 tl>l>~"^ 

Jj LaaJ I J^j i n_l aV^L! (j'C i ii a SJbuiJI 3.sLU (_y-&ij i(jj3aJLLal"Hi ii^M SjLa (j-a 
(_£j^>.| 3-JJ-il (j-C J-^-'J 4_<j/JlJ(J! ^ Llcl (jl ■ 1^-1 (j-a 4-lLc 

Jljlj 4_aLL«J! I J^** J ^ laj CjJL>.| 4jLj^a-o~ (jl I a uu^l ^ i""i i"i (jl V! I i eaj I 
(jl jJ—ljj . (j-3 3-4}-^^ ' (j-° \)Jt ^— 1 ^ J—?" 1 -^ (jr^LtJ (1)-* ^-iLcLt-u Cnn 

3jLa (_yJI AHH (j_a j_i3j_l! j_j^pJ! cj! j (jljJLoJ! ^jjs L»jj_<j/ jj^tlj *!jjJ! 

.'■'^tfj-A I <_ u i n"l 5jj/JiJ(JI £-a J c I axi 

aLxc Ij (j-^a-Lj-al " j * "^1 l?^- 1 4_jLiiA JaLuj! ±^>-j (j*^ lt^* t ~~ U ~* J 
(jjil—Ll! (j_a . jjL>. jjiI ! j-a> (jl jJ-jj ijL^ oLs nj'-^"- 1 ^' jlLc sUj/jlkJ! 

4jj/J-«JI aLj£.J ^J^J *J-^ l)' (j^ < 1 1 (j- 0 ' ^r!- 0 ^ frtj'-lJI ' J- 21 (jl_9^^-*-y 

t. i 1 i**(H ^ij^is LLaj t ^>^ 3-^-°^**'^ ' aI JL^-**i ( nl ijr II Lujj>. ^j>.j-j ^ i i nU (^J-U 

ij I i^a-jl ^ J ^ :e -J ^-^ (2jutJi aLi^Ij .Jj^sLai! i_jLgjJ! j«JI (^^Lc 



oLjjLa_tSLll i LLlg&ja (_^>- 4iL»J! ^lilj^ (j^JliLij (j-a «!jCLi! (_fjj>.i CjLjijLij^ 
«Ljs^Lc iji-r A\j iZi Ljj Ls-lSLI 1 j ^ » . . ^>tl ^jLuajj "iijU j»^->^ c?^' 
(jjSLj (jLl j_aVI ^"i M Jl^J iliuJLs. JL>- j_al jjt LLfli J^j" i nU JJLr>o 'LuljJ 

.SLaMjJI tfj-3> j-fl> AHH 
4jjJ^/I (jl-J (_fj^>.| Sj_jJU>- Cj^LcLoj ' a uiSHI Lusjj (jV! jojj jLCjj 

(jLUj.jjJ i al . i j* , ,.Vt jjLso ( _ 3 jJI I j ... A » 4_a^L«JI J-d>J iJjjj/JII gjjJLa - 
(jl Liiajl 4_t£!_aj ,2 »_i ,^llj , U I U 1 1 j i <]" , ii^UI CjLcI I ir^i (J LcX (ju S-iLill 
4 I" i ii^fl i—iLaj^jLS ^ a b >■ 1 1 4jjJ^/I tfL>>j vijjijo (_yJ-II (_Lt-aJI -^J-^J Cr^ J"lW 
( ( _ ;r LjjVI (jl-a^M Si a-mXI 4jjLa_iSLII SjU.1 3J j j i u-l ' "^J O^ 1 -^' £ I-*JJ-^J' 



^IjJ (j-a I? * ' 1 L-GyQ J—^' ^J^^ p-#-JjL-^ '* L ~*-£ U tjLJ ^t p tj I n**( \ (JJ-*1 ' * JL9 

2 5 j La j tl 3 l~i ( c-jLjt h~>? Lai t J mil jLljJJ t! JjJ! j-Aj i Jj)LujjjVl 

, 4-uidJ »lj IlII < ' d / a j^H p j ■! *^ ua j t^-^t ^jj Jaj 

3_jjj_!b 4jL^jMJ 3_Usj^. Liaji SSjIajJI 3 1" i uVl t-iLsj^si (jl JJ-JJJ 

.j»jJ! lLj « i '— ^LajjV 
^yAj) (aplastic anaemia) 3_uja£j}LJ! Luj-u^/L 3jL,a^M cj (ji (jSLajj - 

(_£^_lj>. _il_iia_a a|j se_j i ■ (^J_J! (^palj—al (j— a (J^L^S ^ysj-a 

pufcj-t£. aUajJI £Lkj b^La- (^lc I Jl». ' _i « i aj -lljil . '^JjSLujLaljjSL!! 

di! j -S^J-J L^LiJI ajjt jjjitj LaJ_t£.j . (DNA) I (j J «l a. (jjSLlj (jl 

2 a i j", , ,. * \_^\ Jl^o ila-UI 
^^lc fkjj 'j i a 1 1 CjVLa^-ujijjl tljjJ 3_aLcaJ! Cj^LcLjIUL ^j-lUI (jSLxjj - 
J-^Lill t_jL^l!l £!>Lc *ljjJI Ij-ifc ^> jir" i HLA £jj JjOjo (jj/Lcuf 
(jJ-tL i^L>- ii i" "i i .i a (^ CjJjj>.| (_pJI clsLuiljjJI Cj-oj Ju3_j . '''^((^Ji-uLajijJ! 
Cj^LcLajJI p J -Ac Cjj^Ja I i eajj " u^J '^j' C^V <j-° '980 ^Lc ( _ ;r 3 
,DW3 jl HLA-B8^J ,j_a I .^jj-a j .'l.r 3 . ,„~ tllLlA (j^ *! jjU ^LoLJ! 

. Laj-Ja (j^j^ijj (j^-2l p-AJ-i^. SjL^sVI j Laa. <U-uU JjjJ 
( _ ;r 3 ^> JLa-" i ii" (j^JI ■ LaLylill '"'I iLi^m 3jjj| (j^s JjijLa^jjJIj (jjjLaj^JI - 

3JaL>JI ji (_^jjjJ! (jLj^ iA\ ^L> i .i "i Li (j^L^iil ^ tZojX\ ^y* liVVI cjLla ^!>Lc. 

(j^_al i3_jjjVI <>J-$i (jj^ul i ,!->. (JjLlII (jiuijj <12-i^jl1I 3jJljjjJI 

jt-^^lt (j^J^'i i ii U 3_o^Lt^ puj-il jl HLA j»!jiitl<ji! La ^jj 

p J < ^> 2 * * (j-a-t3 SjLlJUloJI 3jj j i n^ltl Lj_a_u^/Lj 3_)l_t^^/1 jjsjjj (jt (jSLa-lJ - 
(j^Laj^jJIj LiL-aJI 3jjj| ,jji « I jGjI ajJJ^ ^J-^' ^^-i^ G-6- PD p->jjj 

(jji pJV (j'C i ii a J-Aj) ((jjlj LUAJ I sljJ (Li_J^-11 ^^L«J ^JLir" i ii U) 

M 8) ^ 

(jVij 

l_«_^3 jJl^»J! i_^jL>- JUa-JJ (jl £ Ljic. c-^cJ 4jLa 3jjjVI JLs-I (j_a I a-Uc (JjlS 



I IT 



J-«-flJ! (jl (j-^ **i9-^W ^tA'j>" SJj^iJLa .4jjj^/Li 

j-2Jj JL3 3_ulj^II oLa^Ltl! ^Ijiiclj-u! jla Li&j idilj dil jJL jl (jSUit <jj: 



M8 



vj*^\$ > i iVVi\ 7 

^j-lj j L£j . q ^j>. jJ 1 (J_^ 1 j ^ 1 a ^ O-i L£^ 

Ijjjlj-il . (jJj J L^tlua g. Luutil LuiiseJ jjl (j-* 

JLitlu ^jl 4jr i^. Lul-} Ljj-j_>o O-iL^ L^jL^ J-* 1 -*-^ J-*^ 

p t jjj_SLj_uj liiLa JLj>-I i_3j>_*_j 

> JL*_! jj m-iX! * ( _ ? -"' 7cJ_i^3 

. 4fLu_uJ1 CjI_Ll>J1j 3jLl>J1 CjLuj>J1 ,-,| r- OjJ-^ 



(J_<j_>Jl d)VL>. (J£^ (jj-^J * d^t-t^tJLl jL^5 (^>- LlLtTo Theodosius Dobzhansky 
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»1 air <&Jt rt 3 ' ^"'^ ^J*^ g3»Vlj CjVL>. jiiqn ^ (j_a 4_JL>. ^ *" 

(jl (Jj .,_psL^>.^l I jjt, Lal_a> Ijjj t_4j>Jj 3_u!j^J! (_Lal _5_«J1 (jl ^Ir 4jIjjJI 

(__,-3 Lfl>jJ.J I ''-J' <-. ' » I" ^ JJ*^ CjI_Ll>JL3 nil!!} (jja (jyi^-l "-^ 4 juiltl 

4^>>j-JI jl J x * 1^ i * * (jl LtaJl jj-^ d i-Lta^m '^JJ ill 1 j^c-C 

^Lc i-iJLLflij . Lfl>j_al ' a '< (jl (jVI ^J^"' i V J uiAll (j-a 3JL>JI 

aj-_j-La-> 4_ujj jjJ-Ju 4j*.jI ^1 J^S (_yJ.II CjLuj>JI (__,i^. I i eajl 

, (jl ^ j , ,, II £jl.VI t_j|_<-C. (JlLo CjLuj>JI l-flOJLso 4-j J i iia. taSI taa *Laii3 
^-<3- T L > J. I Aj 2 * (jl Jaj-iluj i Lo* JljJaJl ^Loj £_a (_p3jl_ju3 V JL9 CjLii-a (jr^J 
■ L^j t— jl LaXI J a La 1 1 SLo. L ^£- <LLaiLx-aU 4-ul £u i nt i " ' I J La a. jLitjLi 



L3jj (j! juv |jl VI 

La £_alijs_a (J^ ^ U**M 4_*_ujLaJLl ^VI (J^L>. (j-a J . £^oJLll I JJt (j-a (j-^JjLalLa (j-^-Lo* 
(j-aj J_La (jjjLJI (jl-u . Lfl>j_uG CjI_uj>JI aJJt j J LaJ La iij Jlxj (_£ j-JI 

(_j_Lc jc_fl>J_Jlj (jj^J ^j-jj-JI (JLoLaVI (j-tj (JJ^ 5La ^Jl CjVL>. (jl Jj^ia 

.JLAlaVl 

. Ijjji? ^Llill (jL^ (jjjl (jj^JI ^Jl «LL^3 ouL^ I a Kj 

(jl_^_ua_a cL^La_La (^^ 4_u_ujj___ d , ,m Cj^L?e_i_u ( >;r Lc. Ojjj>.| cU_oljJ (J^JJ 
(_££)!} ,j_a ,j_jjj|jj (jjJjJoJ.1 JLiiaVI sLl (jIajJLlj |__;jJI j^ajJI ^JLa ^^ic 
(j_a J J_«_a (ja^-J (j-J jJI jJI (jl-J SjIj^ cLL^s ijJLLfli (jj^j V La JLuti . (^j-SJI 
jLSjj . 4jLil (^ (^l SjVaJI jjI (_,i^. (jaj<^«-l (j-a jl (^J-a (jj jJ 

«L>-jjJI (jjs (SJooiJIj) SjsajutJI «Lul ^Ijlj CjVL>. • acLi ealu 4-ugilll ^JLfli 
(j^s (3Ja-L>Jlj) SjsjjjjlII *Lul CjLtcjj (jjs (jjjJaJ (jjjJI JLaLaVI Lai i4_uLl]l 

(^ J IJlC (jjl J^l (_;rll J«-fllJLi^. 4 J I II iH J I -'"''» (^jVl 4j»-J jJI 

J w j» j 1 " ^° lP'- 4 - 1 ' Sj^y 2 1 j a U 1 1 sLa^JI cjVL>. 
i^jj j-i-^ <j-° ^<s-flil jJIj oj^i o^ 1 - 1 -" JLiLaVI 3jLI.I (^ (__,JI 

Sjij^jiJI «Lul (JLoLal (j-u 4jLII (^yi 5j lSiC ,_JJL>.I (^yJI (^yJI J i ajj ij^j-iH 
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HjjuJI QxaJIg i i ihll oxsjl 



4jiac J^li. =L». ^1 I Jajl i^gjijj J-i J^JjU ,>^J-U OjjjJJ <_ i i uti L?- 3 ^ ^ 
jjjjLj/^/I jj* 4_u!jjJ! Cj Laj U U (j-a (jjjjjJ! «j-><-!l IjL&j . 3j_ilai. cLuJUj 

jjjir»J! 4j LiLiil La (jVI j 1 njj (jl =CuJLr»J! 4-uljjJI CjLjjJajJ! , 
jjjjLt-ui i^r^ Sjl J 1 .1 *l_L) (JlLa ^-A ^j-*Iu_lI1 ^-^>»-J1 ^-a_L3 . (JJijJlJI jlJI 
i^Ltaj ( j-a CjL#_o*^j i-LILlA (j^a^J Jl9j . i_La_iii^tILl1 ^_alj-s p la « (j-a L/^aLiaj 

>I_Lj (J I <il 1 ii^LJ cLLLa L$l£ Lg-La j-j-y V cjL^j^-jjJI ajjt <jSLIj 

^jl mm 43Li_ji*j ^jt VI ^Jj ^* rt Jl>. i _ ? J] ^LaliSLa (jL^ ( I ) ^_aLlj»±3 . 3jLu_oJ1 
L$L»o 4 K ifuXI 0 JJbJ-dJbj i"i a CjLi-lL«j (jj^-J ( _ ;r aLa^M ^L>-j_LJ =L>.Ljla ir-i 
j-aLjjj ^La ^ 1 ■■ a ' cJsjJI (j^Sj • "(v 1 ) ^-^J-^ S-S^a-jJll sLx-ual ^1! CiLajUU 

*C uij ^Jjj-a^jJ 1 t_d^L<_ut ell 4_u_u J^&J J-^ - *^ ' ~ i ' w ^* ? '"^ 

Ol ^jji^. ^Lu «L*_Lt-a j^)^ -4-1 4_u_uJ1 3^ L)' * ^ri-^-* 

ilAjill Cj Laj U U ^1 jj>-" 1 nLi VI (jjSLj V Cj Lj jSLU ■ aJSi . ( l) j-aLij_> 

^T^". , ,. » I l) ^_aLjj-l jj-* a (* 1 ) ^-iL>-l ' 'ia-l-AJL>.J 

. >LuJI <UL»£ 

i 4ial£3l SjjjlII ^ IjLl! j 3^*' V dJa^iill oLa^Ldl o\°l 4jLa- (_y3j 

j (l)L*-aLij_l q\£ jj 4j| (^yi^JI (j-aj .((SjLjLj/)) (j^S I 3 ■ ml (^i^. 
*j^>JI I JLA ^j^SLu-o^ i3jLu_oJI jj-a d uiAj ^jl?eJLI 4Jo^li-a CjLayL»_a l_»_a ^j^Laj^-l 

. ^Jl a ***( t n^U ^JLt-£5 J-^- 
jjs t4_ j L T tt— L L a CjL_Lo^ 4_jjLu iJJ JI 4-«-ijl jj-a < la 1 ■■j**'^ I ijr 3 ^ i^i ill ^J_aj?e_]j 
. JjLalLa ,jry>. ^a L>-jjj_a o J^>- J 4_JL>. ^ J^LiiI.1 J^Ja (_,-II Lg-La (_g Jijj 
. l_i-j-«JI j 3 La I 1 jlAU d , .. A 1 j^eJiXI jjl_>JI jjj jJI^JI (j_a jj-a I jLfl 

[^cj^^Il!] -4J^L>JI^ 4-o^4jlJI cLLiT 4_ujjlJI ^ J 0 nilj Cousine Jj^>^l (^t*) 



(jl »l o 1 * 11 j jJLij . I JL>. 4 \u 4_t-£5j-3 ^jr^J 4_*_ujij c_t_jjtX1 (^j>JI 4 Lul J -"-^ 

I a ; a ^ iirAJU»JI i>° £jj 000 • 100 c^l 000 • 50 Csh L° L-y^- 1 

! jukj . I j i njj 3_u!j^J! 3J^I i nil ,j_a (jjj^a <ji-j £'jL>" isJ^s- I il VI iijcxj V 

Sj^Lclla j j tv*« ( _ ;r #3 . lillj jj-a I a *<* Jjsi L^j|j_uG *— ^ 'J?*^ w 1 

J-fw-> ^1 LuSLaJj . 4c.jlj_a I jj'a el jl -i c OJ^i ^ 4-LujJ! (jjs i3 Jioj»J! CjI_Ll>JI 
' d a I" se a iXi-^ ^LuLi < " CjI_Lj_>JI 

. L&j_uG I jj'a j j laj (jylll i—Sj^JaJ! <_ 1 1 n~>- I j -IK: jaSLaj (jl (jSLa-ij - 

CjI_Ljj>JI 4jjlJLa 

(jj) *\ \ JL9j . d j < a ac jc-jJ^J *J j ' > 

■ La i La - njp-U i^y^e-ujl 1 L<}-Lu ij-<jj>.^1 (jjiJI d S CjL>.jJ Cj^Ij 

lli <LjLfl ij_4^>-^M (jji-JI ^LilltJt-a CjL>.j^ (j_u_4^>- j^U j-.u-<Cii1 p 

p-uajuil ^jLs ^ j L^aie ut q |1 5 ^ i CjI_Lj_>J1 J_>. 1 L-ilj-a ijr^- p^^ 6 - 1 

CjL^>.j (-_3^1Il>.1 l. i i i uj Lx-ijj J^-*-^ ^ «L-oAj (^fU^JI jjV (j-aJ-J *J^>*li j^^ 
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HjJujJI Qj^JIg i i ihll oxsJI 



i^ili ^Ijj. (jji^j i La ^ HLA ^Ltaj q\£ LjLs 

^tjJl a « j I <U mi 1 1_> liUjJ JjLa^J 'J-^^ O^J - ^ ' a li'j"'"MJ ijjlslj-o^/! 

c-jI i^U q\ (^Ic jVjG HLA (j-a B5 jAwl9 (^la^Lc jLa (jLUj_<J! 

iJJaVI (ji^- drJ i < " Lp- «Loji! l _L%I^al cu^>j^ ^iH>" '-. '* '"'^ o^j-*-"^ 

4_i^>j^ jLa Hodgkin's disease (j^>o_a-& (_p=>j_a-i ^ • aAj Jj-ill <■ u _aJ (j^Jj 

(2) - - ? 

oji^>.j lS 1 -*-" 0^-?^' ^ ^ '"' °j • "j-^ Cy d^' j^-*-^ 'CuLtcILj/! 

p la * rt 4-Li-aLILa d K <"i a ijr A ^jj>.t 4_o*Li (j_a IjLLO-aj 4_o*Li (j»a tjLUs 

.HLA *Ua: £lj3t 

(jjta^ij Lajti^. ^LLt^oJLj ■LiLua'iM j-lai. p^jjj J-jjj AHH p->j-il (j-a ^LkJ! 
I^_LsL*_j lj' Lao^o-jllLi < J**' )i < aj jJa^. (J-iL) La-Lu .^_AJa_L^- 4_Lui_a CjLijLa^ 

4_a^Ln^ (JjI LaAl d j i u-lILij . p_iJLi Lj-maj 4jjL«jSLI! SjLU 

(jc 4_Laj_uLaj|jJ! (_ps!j_a^Li SjLua^L! cLiJa^c (A) ^ Lj i a^ i_)L»-i^si jLfl 

(j1^>JI LgjLS . Sjjtl! <L>.jJLJ 4_ajLiLa jii^l p J lj '(0) 4 Lj i a^ t—iLx-i^l 

L^al J-gj t ill (_£J-a (jLJuj Slj_a! (JL (JiLI/ I jLa . 4j ^" a" i n_) (jl 4jSLaj Laj cLiiajj 

^j) Jlj>.j p_j t^J a "kJI £— La » i^a_i_>J L^-al JL^-**i t nl ^Lut ^jJI ijr 3 4_IaJL>. 

.t_)^jj>JI j»!jLitl<j/! i_k3ajJ! jLlitj (jl L^J (jLa (A) ^ Lj ■ a^ (j-a SljJl! OJLA 
(j1_^>.j hJjl>.Li j! <L5jjJaj (J^ 0' ^- J UJ-'' t*-" 1 Cr^ 3j_cl_aJl_3 

4joX,jJi! Cj!j_uii! (j1_> ' La i 3Jj-La CjI_Lv>JI p la « aj 

ldM» I. ^ 

JLp^ Cjl_Lj_>J1 j-jj-Sj ^J^ i all (j_a ji^J ^j_oLjJ! jj-ill 4_llj_l ^£ 
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i ii l tj WT1 d o < til j~ i ii ui \La * JL>.l^lu «Qjl11 ^5-^ ^ 1 1 11 itLl 1 11 

cil ui 1? I j jl a I j ■ ■■ aj 4il«J! tfjuk (jr^-j . Bis-ton betularia LjjVj-lu 

, ^. tl (j^ij Lal_4-i ^jHo-i (j^J 4 L>uLa LoLaj Lj^J I gltse L&J_*_aj>J 

<_ 1 mi-»JI jL2jj ^JlJI J^Jt!^ 3 4il«J! tfJLik (jjjjUijjj dalaJiX I ( _ ;r 3 jL*jH^/! £jJLvj 
LaJi a . <13 j i ir^j L^IjlLs jLSLa JJ Jjti) LtjJ^J ^ jjr" 1 n"l I ^ Ka iSj ulSJI CjIj 
JlSjj 3JLiL2J! ^JajjJ,! ^JfjJI CjLijSLa (jjs 4jjlII CjJj 

^_L*sl ^Jl • 4-£>* 9- Lt2-J1 (jj-^ I J**' < -^J Cj jl^jl [^JU-UJ-LOja ^}uClJb\ J-jUJ V 

cjL_Lj^>. (jj-a ^jLa ^jLaj ljl^-^- 1 p ' """^l 03-^ ct-^ 3jljL_oJ1 cjI_u_>J! jj] IjI 

.4_o- «L2-lJI (jlr <iiL«J! 1 11" '2^4^- 
j" 1 11 i"i I La Ljj ^JJJJ (JJ~ (j-a Jj-<-ul £3-) (JjLj i-dl 1 11 aVI (jlS-al 

w 2 "I c (ji^e_LLa ,ji_Li^. tf^aLIo 3J^L<j/ tfjuk ojL^ • 1848 ^Lc 

dj^sj^ Sj_Jar»J! ojLik Jiil (j-\J j«Jj • ' •■ a 1 uuJl ( _ ;r a Lla I 

CjV^Lj-u j g-ta-ll Cjijij q\ 4_jJLlI! (jjuijJ! CjIj i 1 nil ( _ ;r 3 Cj JLs. 4jI jjrl^. 
^1 i 1 11 (j^o 4 j j 1 11 Lx-> j-j-u^all!! (ji jJU-ia .jli^lj j^i-?! jljLcLi >IjijjjJI sQjlII 
(j^ill Cj! j «QjlJ! Cjjui . 4jjlILi 42a-L>JU 4-u-JI Q^J (j-a j-J-ij ji-l iiyljj 
I j~ t-> S~< II a 1 J_lUI i _^ r js ^ .ul 1 a a Lffj'L^ 4jLaLiJI 'LLuJl CjLloL>. 3 ajs 7^iLiJI 

p 1 11 a U ^^l_aj-J! tj^UI cjLLo* tjLa Ij^SLaj ^ ^ ■ * I ^ ■ ■•j"*" jj^^^ 

<Lj_)L<j_j jj-a <-_)j-Sj La J-J-t-a I 1895 ^Lc Jj-Ltjj .(j-aLJLlI (jjlll oli 4iuJI 
(j^J Cjl!i ^ **i 1 11 i"i lLa (J^>- ( _^oJ-»3 j^r-i-II «Qjl1I Cjlj-toO* jj-* 3 ^Ul jjj-S ^ * i uJJ 

J 1 11-r It Jl^j_u^l tJ^UI g-u-olj • ^i/- 0 ' tj 1 0 M'J r r 1 0 f T 1 Mjj^LIj^o^I j 

. ■'jljLjJI (j^>JI jjk^l_L>Jlj 

I J^£Laj . 3j-a ^Jt^JLIl 4_l^Laj ^ ■ t . ^.tlj jL^jH/^I CJJL>. 1 «Ltcl_u-£lJI 



HjJujJI Qj^JIg i i ihll oxsJI 

Lx-J jj^- (^H^ l)^ (Jj^-^ cLaluVlj jj Laj 1 1 cLtLJI (j-a 4- J La- t J1 

J I Sjjiia ij' SjJLaJ! L$J 3-aL$JI CjLuj>J! (j-a j-uSLfl . (jLcu-lV! sLi^ 

CjLuj>J! (j-o (j-*-*- 0 Mj - ^ 1 *** ■ I Jj' a J j Laj (^H^' <— 2jlJ-LaJ! <■ <-ui3- SjLUa 

(jl£_a jl ojsj VooJLa ~ J l aJj icQjjlj (jl£La ji ojsj ( _ ;r 3 i_!aJLj_a J-^C 

La ojsj OuL^ (jylll 4-uljaJI oLa^aJI ^j '^'; (ji^ d ' " * ' J' J-^' Lt^J 

JUt-i ^jL(-uj^1 La * jl a . L^-umj 4_uj_A^/Li jV! ^luu V Jj3 LuLo-l! 4_al_A 
j j . .. . L$jt_a ^c! ^alu 5j I uaa> Jiii3 i4_u! J_J! CjL*_aIL>J,1 ijr 5 .iLjj-a Jjjstx 

*j ui£ JuLa^ . «LiJt_t-a J-^C- a5l ■ a3* J) w u La_i3 Jjlj OuL^ cLuljj a5l i a3* 
i La (j-ujj _a^3 . j-iiaU ^ j i ■■ Lajut j talll jj'^a iLj-LaJI (jL^ 4_u-u <_aVT 
I j-S-Aj j LajJI 5 fc^M ^ ^^ic 3jJL3 Jal LUajl Jj i JjLs 'Ij'^ ji( j-lC. 
Jljlj C^jL^ iCjLj_o SJlC (jV! I J * a n_ajj(jiaJ! j La * II CjI_L^>. (jLa 

«L2jJI ^fl i'C al CjLujJI tfjut ^olajs. (j-a ji 4-l3 liJj'C uJ, 

( _ ;r Lc . 4_La ^jJI SLpJI (jjjjl/ (^yi j LaJcll SjLs. i_J LajJ OuL^ i—SjjjJi ^jjs ^Ljala 
j LaJLlI j'""< i3JjL»Jkl aJJt (j-a jo£. JlS tUxLaJI CjljliaJjIj 4_uJ-U jj gLa (jl 
jllla fiLjJLa_>J1 4^>. ^oJI jj-a ji '^j^ 1 * til (jj lIj jJj^lo ^j?E_a (jVI 

V 4-&Jj ->>-^l O^S 1 ^ '^J'".' 
.SLoJI 

lj La i "j II l£Ljj_aij £Luoi>JI LCjj_al ( _ ;r 3 Ljj^LU CiloLiALa JL>.!jjjj . jaJLtl! ( _ ;r 3 

CiLiLtaLall iljjjl ^ijJclu Lj^LaU i— aj^j" mil ^jLuuVI La-Lu 
Liiaji i*!j_a_>JI j»jJI Lj^Li. Ljj^U.1 ."«! jl^AU ^LtLa SjjLaj 

(j-a j_uSLII Ji-lj jjLClILl S JUJi^J! |JH Luoflla.il ^Lljl j a" i uJJ . LtjjLCj (jlSLa 
filjii£,jJ1 (j_a (jlsjJLI cLtJt_Ua (^j-iLjljj . 4_lL>JI j se S (_70>. ^ lj-a_>JI Li^L>J1 j>J_A 
. I-Lajj^lj ^VTj fel J i aJI (jjsj 42 3jlj->JI ^>-jJ ^Lajjlj 

JL^ (jlalj-ci c a i^i r 1 fiLUaj-C CjljJL) (J_al^_>J1 5fl i u ftlj ^Jl AUVI jLiLt-a ^j^oSLlJ 
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(jLa pJL«J! Ljj^LLI J j a U L^ls jl>.Ijjj (jr-^' (jJaLlU i m" I p-c-jj 

4-j-ui-l -^J-J Jj* till i i—jLoj/I JLs-ij . «Lii!l j <i~ i "I JL3 t_gj ulJI (jjil>JI 
Plasmodium ■■ £1 a j a ^_jJ>j_aj^Li>> JjjitaJ 3-ajLiLa 2x.j^jc-a : (j-Ccj^x-a 

! N J l B <J^^ J A d ' d ' J j^^^ tvivax 

. Plasmodium faleiparium «*jjjLu) , ..ILa 
2053 gjjj Ljj^U! oVL>. ^ ^ Sjl^lLI 4£UJ ^1 jjj 1979 j»U 

ijiul^ cjVL>JI (j^s 4jLL! ( _ ;r a *j lSic cj^ii (jLa i_uL>-^Mj ^Lu^Jlj (jj^j-L^U 

(jjJijLkJ! JLaC^M (JL>-JJ ^1 j i ntl j CjljjliaJlj a i all ( _ ; ^^La (j-a j-iijoVI <j-u 
' i Laj 4-3e ' a U ^jJ—Lj «L_t_ujJ_4-i Ljj^_<jU fiUtjN.1jJLl ^J_<j_»_a jj-ajj . £jl_>J! 

(jl^j ^ (j ^jjjj^sj^Lu cjUL^sI (jjk (jj^s-Vt pJL*J! jlL^JIj 
cjLiI i^iVI jjlc Lg-xb J-jIj-j S-^j-j- 0 lj £ £jt i .i ^Lc j-jL<-u jj* I j-fli 1979 ^Ix. 

L^JLiAJ d Lj < * )L»_t-£5 i jj-* j^paj-^jJJ 4_ajl_a^a ^i^l ( Q -^- 3 ' JJLu jj-* (J^ (jj 

^ K uJI A^x^ajj < j' a Duffy negative ^ jl . cr «-<ji3 

Louis H. j 1 j a .-it (jjijoJ ^La jji Jljlj 3js^Lc 3j« <t>l ■ ~ «j j La j^j 
S_jj_«J.I ,_p2lj_aVlj 2 j i ul i .i-»JI u^\j^a^ (^j^JI Jl^jiI! tfj^Lajj Miller 

^ ^jji^_aj^i_u 4lx^aJI (J-iAIa 3j Jl^J jl J-ajlj 4 Jlj^1_jjI_4-i 1 J i <i**m 1 
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HjJujJI Qj^JIg i i ihll oxsJI 



4_p.Lj.jJI 4_*j^_i__!l I j« i^j LoJ_t__j . j^_>J,I d>j (j-o ^jJijlJL 4jL_-VI 

tfj^J jj__, iiJ^>. -i"»ljljAUtt £_a «Duffy Positive ^LcjI » £_a- <j-a Lj^Ls. 
(jl • I gSI uiC (___5 jJeJjj L^L>JI -cJ_u--Ij Oj '""'J J_"t->ll JLvlj . L^LiJI 

j 1 ui» (J~° C( * (Xj LaJ_i__ J-J-J_o Ji_- tjr II 4_ali___a Clulis ^jLlill 

(j__ JJjJ C_jl_s Lfljl--J L^L>JI CiLiLtalaJI (___o_>.L_> ) , JjAUll id^yflj 
jl jJujj . <-il jljAt-tl 4j Jj . -«~ I" (jLLa (j-a 4-ji) (j-L pj 4_l (_dJ_i i4_lL>J! « Lie 
(jl I j 1 ' i-ij-£s^-a i "il A I 4jLl4J j-_s La CL) L(J-t_L__JJ ^_Ulj ^--O CjLo^Lc 

4xjLL~ (j__ 4jj^___j j_jH__j (jl jJLo JJ-- CjI m + j i nil (_-j-_9 
(J_*__JL p J ' *" (3 ' " (J--^-' jl i**<~-L l_U_iJ 4 Ljj^I tj 1 1 ((_--5_i ^ il ( "» £3-1 (j-« 
(j-S-Jj 4_c,jL ^jLx-i (jj-^J --^ 4_iLa_<-U (_JjL__-l £_iLj__- . (_j_=>jJ»L 4->L__^^J 
LL-i J-jjlU (jLs I . 5._, ,UII j^ic VI <_-3t-U V (_y%i>JI jL__vVI 

i Jj_uiJI L»J, I ,j_o p__S 4jj_2__iJI . Li_il <J|J-"' MJ-^" J^- 1 ' 

^jLtcjI)) j^xjj i n"i tL Lljj_2j qj i i _tj___JI (j^/ L_-L-ui dlljj 

(j-_J .u^jjsi ^ A i ii» 4_j____3 (j-a I ^jj-Sj (jl jJ-ij-5 (ji^jjll Lol i(((___5_i (j jl i iij 
J_£l ^L__j-j_3 (___3 I j_aj_i- (jJ jJI Jj-l>«JI (jjSLj (jl J-«__>_U (jjs (jl J-Lyi 
Cj j t j II ^ nl-r o i d j ,UII djLjLlil 2J L_jj J i ajl '*» . Ljj^LI.Li 4jLi^3^>U I jj^sjju 
3JL^II (j^s <_ i lUj i(j1_ijL>J,l (JSJ 4-LjiaJI Cj^Lscj^JLi ■ ta flj sej ti^p- ( _ ;r ojiII 
(j_ul^Lti_t£ ^Jj^t)_aj^_) Ljj^_4_j I J U 1^)1 (j_)jjl Ji^ I nil J)^t)_L>JI (JS»J cL^ijLs ^_*j_=»o (jl 
4jj_»j/ J_L^LlJj . ^ g i a JLs.lj Jli (jjs j»J (jr^- J cj'J iaI TiA lJr £ 

c^jU'.tl 4jjj>. JLi^Qlj i JjijJI (jjjLi^j »l n i nl jJLA 3JL^jJI . U»* jtj jLlo-VI 
( _ ;r 3 4 <i itl i n U ji J i a (jl_j s LaJL2JI (j1_ijL>J,l SJL^jJI ' " ■ ' I aJa dta jll 

. ^Lojl^ (jUjUcjili ^^3ljLu_al j-jjL-J (_$! LS ilia rt 4J (j-nJ-I ill 
(_iJJLs-I j_L4J (jl 

' - i) 3 ~j jQ-^jLo^ Cj jJLlo j-jIo* I j . .a J i nil Jtj_L>JI (j-u (j_nl?Lti_i£ ^^jj)^_aj^l_ij 
4_Llj^3 (^1 (jj_*lij p gll? ja^j I jLa ip^-i-o jjs-VI Jijlj JLs-ljJI -■»-»■ a 4jtjllj 
,_L^ (jl jjJaljJI (jj: (jL^ JLa^ 'Ltj'j £Lo-=?-V! I j-* -"cr^- 5 Cr^^^l" 

4_Lj_ l ^ 1 _3 i_iLaj^3| Lol ijjIoj-aJLI (j^SJ^" i n a (( ( _ ;r 3J (^LtcjI)) ^ Lj i -»'■» i—lLaj^sl 

, ^4j^_ajLo_i£ (((jy^-i ^ j I ( "» 



157 



Ci^La- i ii II j j to JlJLJ 5 ( _ > iajj_U 3l_j_>J I JLj Jl^j ji^^/lj 5j j La a. ji^^/l 

j^LiLkj^J cjVLs- L^j l Ljj>UI ( j^SL3jtijVl^. ( _ > u Jl i. 1979 ^LJ ^LLj^JI 

J_i_iia_i 4_il ir^^l ,2^c. 4jjj>.Lj CjVLv I 1 2 J d a I Ij^Li Ijljlj (j-l^Jdj" i no 

3_a^Lc Ljj^U.1 (j-a ^3-iJI I j-^J 3 j i .i itLi ((^ySj)) Sjs^Lcj jjlLa ^jjjj^sj^Li 
i^i^U p ■ *l"-»" V A i ..» 2 L i t_jLaj^>L3 i L^J S jjLa V 

Cj^Lj J-^^l (j \ f i-LILlA (jSLIj .(((^J <_4^.j-a» 2 L i afl i_)La- ir-il (jlsjJ.Li 
0 J_A (J-^J . ^J-LfliaJI 1 JL^J 3_ajl_iLa p-A j»u_4_j LflJ&LqJ 4_u1jJ CjLa^l_C 

j-u^Cj^t^La^Ujl 

- ( I *) 

3_Lc Thalassaemia I j o j , ..VLiiJI <_p=j-o <■ . j i .i"t ^pJI oLujJI (^,43 

tfJUt ^1 (ji^. d ' " " ' G-6- PD pjj_ilj 4-iIjc-LU Lui-u^/lj i(^jJI L-ij-uaJ 4lLL4-a 
^IjJI (jy^ ilJJJ LoJ_t£. VI (_p3lj_aVI 0J4J ^ i n^VI 5jj j l a 1 1 l_u i n" V CjI_Ll>JI 
(j-aJtJ f I a laV L4L0 (j-o JLs-lj <j^>- * '^-^ a 

^jJljlI j-ajii! j_uQJI I jii^ij (jjj-jiSLil (jla I jSLa>j . Lj^LU (j-o SjLjajJI 

. «4jjj(Jll » jo^jLLl^J dJJj ( _ ;r 3 j*C i"ill I jjs JL2j (jl Ljj^UII 

jlsj . J.B.S.Haldane (j-jjJLii qm pjJajJI ^jLLajj-JI SjIjjJI pJIx. jj* 

(jjsj J_La L^JLi ^^'**' i ul pH] Lul^ CjI_Lj_>JI aJJb dul^ 4j1 jj-ijJLa 

(jj U. A" \ , U , u^oXI ^ia_uVl jl^_lJ1 S La '> * jj-uLJI jj-* udl_LA 

CjLLuol ^j-A 4_J Ll 4-L-CU-U J_l_^ltJ L^-UiAj ^ 5 La iXl i?w\-A 0_lL£^ Llj i i-L»-Lt-0 ViflJI 

i> Jul. ^-jJsaJLiJ . Ljj^LLI CjLji_LaLaJ |^jjaj LojQJ (J\^>%1\ 1 JLA jj-* 1-° ^ Je - 1 ijr^" 
L^<-Lt-o3 (jy^-Jl ^jJI 41^. LijI^ (JJ*^J ^-^^ CjLuj>J1 i>J_A (j-O (_J-Ctit_<_uJ 

CT^i -Oj ^-J^ '^ cr^" O^J Cr^-V O"^ 6^^^ (jr* 

J^e-kl\ ^lajJV jJ^J ^jISLuj t j-U ^jLcuTuV 'j-^- 5 " " ' L^^tH^' j) -3 *- 1 ^' LlA-uT ^ySJ-A d (3^° ' ( ' *) 
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^ i n a CjIjcjI s;Ij^>-I 2jj La-Ill tfJUk sLxj^j (jjjj>.V! aUtl j-joiej 

<j-u»JI (j^j 4ja^L«J! £yC Lbe-> . U , I jjiajj^/l j^cJI i ii (j-a CjI_Lj£. (ji^. 
Jj j La S Lgjl Jj iJjLaJLj 3jy>-jjs 4ja^L*JI oJLfli (jl I j a uu^lj . Ljj^LU 3_ajlJLaj 
(>» QoLufcJ (jjj-I! JLaL^/lj .4-Jbtitl LajjV! ^Llo. LUajl 

iU Cj1_L^>. Qoi-aixj (jj jj! JLoJo^/l *LaJ La-a Jjsl Ljj^U! CjLJLLflla 
. 4 j I -r i U 4-fl-La ( _ ;r J_aL>. ^JJ^-U (j-a cCLuiil CjVL>J! CjJL»o La Ij-iLjj 
Jj-Lal—LLI 1 a itljU>.j ' ^ **'^JJ 1^ a i nj ^a-$-ii LtJajj »1 n 1*11 L_£uiiH^lj 

jjl^l ^a_fl> 4-U-3eJiXI 4_jJL>JI (^^>> i _ ;r LaL>. ^jt ijr 3 ^jVl tiJLuu jj-* .^jLajLLalu 

. sUola^ej V (j-a-a Ljj^LaU 2_ajlJLa 

iG-6- PD (<uj-ii a a ' <j-*^>- j-di Ljj^U! 3_ajL2l tiJliJ! jjjljUjJ! (j^><-!1j 

!jj>.Jjs »l aUtl (j^-J • Ljj^LLLj ^JjJLkJ! JjlaLLa I i ajl j "■" *j J-fl>J 

d rtjl ^ ^ j ^Jt q a » ^^jJ^iL^J ^lj-a->JI Li^L>Jl (ji Ljj-jj?e_u 

(jjOxLaJI ^jJI Lj}Li. cr^ (^LtLtAtaJI 3«La£ j-Luj • Ljj}LU oLJLloJLj jljJtl! 

G-6- PD (0-ij-jl <_>-aij (j^- : ? , <J 4laL>J! Lj^LJJI (jlr L^jjjlU I a « i o jji-jl-aJ 

4AjL2i! (jLa Ljj^U.1 3jsjLLa CjLa^ic <j-a (j^La^Lc jlj^^/l Jl>.| J-4^>- I ilj 
Ljj^HI ^_o^j dim . SjLsJj ix^Lc Cjjl>-!jj jJ La-a fi5a£. \ i j j taj 4^j" uJll 
1 j aj i nVlilllj G-6- PD jc-ij-i! j"^' (^ylLa^Lc L»_a ^j^l a^_] jj-a J_t£. Ll1iJj-*-u ^^^3 

■ La 3jL>.lj 3js^Lc Qoi-a^eJ (j-a JulC L^£. j^j d 1 1 a i tflj-«-a sU Jls. ^1 J^l 

(8), . 
I <\Q 'a 

Jijjc^i i a 1 1 i Lajlj i i ihI UJ i ii j! 1^4^- <j^><-!1 3JLuuo ^La I jlj 

^^^Li 5Jl i .1 a 

( _ 3 jJ! <_3jjJiJ! tjl 1 1 n-»JI ^jjjs I i < i <i j I jl Sj-iiai. 3J|_<jiji ^ j i eaj L^jl Jj .S 

jjJ^j CjL*_ajj-a JlLa 4_jJL*Jl CjL*_ajj-Ll (jj-a^ I J-a-*-i (jl ijr i_i_(j 

^j-a Jl>.1j (j^* c^^* tj' J ^"**"^ (1)-* ^ .' ' a ? L 

4_i_LaL>. (jV lilljj i 4-lLtc-LI I 4_iLiJ! ^ a i a (j^*- J-" 1 'Ljj^-il 3_ajLiLa CjI_L^>. 

(jjj>J! !jL4> (jLa (jjL^ljL^ ^^LJI jIj ^ Lai .tj^-^j^LI ^^'-vLa. 
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JL>.| (jl j-jjJlj (jLa 1j^£Laj . Lj^Ltl ^Lji-aL^. 5l_o* J_a_Li (jl ^t^". , ,. * d , ,.A * 
l_o_i£j (J-^'j (jr"*~° w ' c J tj »1 uj ( nl ^Ll J)L£Ll CttH- 0 J' ^tP* ^H*^ ' 

.jj-u>JI t i ^ j j laJ 

The Spice of Life dLaJf jl&ri 
( _J_t- ! £s 1 ^3 i^Lp^VI j*-^ ^i -1 ^ 1 1 n itLi \-jcS tj mi ilt d 1 1 ii itL 

I JLA ( _ ;r i*jj . ' tuSwi ' (jLi (^yj* LoLflj d lj 1 iijj ^ a b >■ U 3j_uSLI! 4-lLlJI <_Sj|j_laJI 

i=Lj_i_lJ! I g K JL^.^/1 j-^. o' S-P^ Lul n>. (jl Lh'jJ 

£y_a 4_j) 1 . >. ti lj_a> iJ3 _ULjj .4_ul_aj_i1 4jj-4-i 1 la aj se j (jl Lie^j £_jjtaIL*_uj 
2 LtaSI all 2_j_Ljj>J| 3j)UI J^Li- (j-o LiK 1 3 1 1 **■ "' ( _ ? lll Sj-Jull CjI_Ll>JI (ji JjjjjJ,! 
LjcJj (jl ^jU" 1 .1 \ lJ Ja\-£L>.\ (jjJeji^ (_Lj-«3 L$j| (_L«_l>J.1 (j-a 1 LjLajjj_aj|j^ 
2_jLa- ~i i nVI (j_a 2_jj>L«JI Li3l_L^>. CjLcjjjjcjs (jSLolu V LojUe. 4_Lo <_cse-i nit 
^q-i jlj i nl JLj^Qj 4_jjlj_lL3 cli_u_uj 4jj)j^JLl . "*1 A , ^.tl £^_uJL9 .j-JLlll 

. I j~ 1 3-j SLl>J! jL^j jj* cjLLljcII tU-uulb £j-"JI 1 jSL&j . (_gj uuJI Lie 

. 3j-u^ cLuljj . "*1 A , ^.t ^Jjl J_i 1 la aj a j mi itl (jl ^-ual ^Jl 

j Bj A 3 rih-^a ^1 <L*jjl LgJ oLa i}Lu ABO ^jJI JjL^aJ SjnulLa 
4i-ix^aAJ ^j^iIuj (j-* 3 d 1 1 in ^-Ljj . 1 j^G^jjj Lj-Lo j-uCuj 4 AB 0 

g. 1 j ~ Ls_Lu njK 1 nil (j-a 4jLil ( _ ;r 3 jj-ULJjIj ^jljjI Ij_lL>>jI i—Jjjjj. ( _ ;r 3 O ^jJI 
A u 1 ^'aj 4jUI S_uLu B 2 L 1 ^'^j 1 Liajl S-iUI jjuujlj A 2 Lj 1 a^ 

jJa I -1 gj! Jb V A j 0 I ~ I j 1 a a (jl jc_Usl^JI ,jjsj .4jUI ^ 4jujI AB 
LjjLa LdJjd 4ja_uilbJ .(_ijjj>.^/l J*l . ^> Atl (^yic 4jjL2jjI 3_j^_a VjJt LLa_La 

! 3_p. ^JLG ^1 Ci^M mil 
. (jlS 1 nil (jrU 

^jJI (J-jl L^a-aJ d 1 1 11 ilL L-bjl JliJ->o L^-mAj ^JLO> g 1 aj 12! ^J-*-lj 

ISLjjjsL jjj^JI (jK 1 ..II (>j >ila r>2 L , i^Jiia .^JL«JI s Ltji jjL-u ^ ABO 
^JLL*^! ,L,_LlJI 
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(_gj_ajJI (jl (j^ jjUII <j-ti.jjJ.I (j_a (jjj-u^ J ij'njj .Syphilis (_£j_&jJI <_p=j-a 
i£i i Columbus jj^^jIj^ Jjj^jj (Jjja jujoJI pJL»JI (jK i (jHJ jo-IjIj pJ 

^j_a (_£j_Aj-J1 (^paj—a II 4jr 5 (jl i ( uVI ml jlj 1 j i i u 1 (j-u'jjjjt.a ^ 

i_ajJU (j^e-ij .p^jJjja put 4_La (jajj_aj LaLt^" t ,il j-i£VI jlj^^/l jo. I LijjjI 
(jl Liiajl 1 juxa JLjJIj^ (j^Jj (_£j_&jJLl dlLlI .^.11 »l 1 ,1 ill (jl (jVI 

(Jlj-AjJLi ^jJLkJI JuJa <■ O j»jJI 2lj,^.a (jJ-aL>. Jlc Ur c[Stl\ jLgoJI 

LjjUs-f lilj ,,_Jjo.Vl JSI LaAll (^laL*. JLic (^rcLcIl jLgoJI <j-a 3c.LaSL) 

I jjLT La Ij-jS^ O 2_a^L«JI t_iL»j^5 1 (j I ^1 j j i~i_t I jut (jLa L«-a (JpLcoJI ijjufc 

^ Lj 1 -»'■» (jjs I lao. Jjai duL^ I j ,_£jo.^/l JjLi^iAJI Lai i(_paj_U (jji (jajaJj 

.O j» jJI 

CjIj uaa . (_£jo.^/l ^Jlll (JSI 1 -»'» « Laj ( _ ;r 3 <_ 1 1 1 nil 3JjLx^j Cj LjjJa-i j_<jiij j 

j^palj—alj i£c_U * »i j**' llj i»lj cbuaJI (^j-aoJI CjL-uJjj-i*, (J_aoo (^^-11 t^ 3 ^* itl 

A ^ Lj 1 -"'a i—iLxj^si (jLa Ij-^JJ -O dLu.aAi! Qajilij (jjs J 1 a aj (_£jo.| 4jj_<I»j 
^j_a cue ^ a -r a <j-*— 1 lP^J-^ l)^ 3 3-*-^ n La JulC j-LCwa p-#-^ (JjJ^d ^ J 

C^jLi A ^jJI ^ I j 1 a a (ja_allij (j-a-a JLaJa^/l jl » ir-i (jLfl JiltLij .(JjjLlJI 
Sj)Lc ^Loo O-iLi (_^lll (JLola^/l (JLgj-ul «l5jjT (j-aJtJ (j-a SLa_tiI p j" ' aj a 

. L^-j-LaLo. w I C La 3j_La sLiUs! , ,," d L , JSLa ^ U> , ..j II Lljjjl 

3 rih-kl.! pJLoJI *lj^-i ^ tjVI Sjiajvjjs tjijjLjJI (jLa I jSL*j 

. Lgjlj_La JLjI ^3 (j-uSLtj 
i ntl ^jr^til ^jSLa-i 4_j| cUi_Li>. L^>.LLia ^j-aSL) 3j-u^ d ^ tla jLiJl 4_a3j 
( _ ;r 3 jjt jL«J^/l i>JUk Jo. lj . 4JuLi!l i_a^_)JiJ JJ-»J -L)^?-*^ 1-*^"^ ^ J ' aj (jl 

*ljU (j^_ll i^-i 1,1 JlJLC jjj JU2J . tSj^ < "^1 J>^' LK!>^ £_S>^ Ui4>^ 0-° -^J^- 
(j1_j^La Sj Mif (jjs t-Jj^J La 1980 ^Lc SjL^tll.1 CjLVaJI (_£j£L-a]l J^JI 
oLLljsJI JU>.| *Lfl_l (jL£ lj)lj .(j-jj-J^C. (j^s Jo-lj J)jj3 Jjbuaj i^T iJ)jJ3 
(J_La ^ a J in" (ji jjSLal 1 a cLuLcluI 3j-j_a ^LcuJal 4jjJi^ J^a_"*-i 

S ^j'C , ntl J^jJI sljJ cLulj^JI 4ij^iJI ojufc 
^Lc ^Jl 4jj-t-a_a cLOj-i (^y^ 5j-a (Jjl ' a 1 oj (^paj-a ^j£L_oJI (J^ooJI 
j*C 1 nil (j^s fl 'I fl-i 1 u VI ( -J JLc (jiaJj-HI Sjji^ ^JlJIJ (_p3jJll I Jut j_uiljj .(J I 500 
^yjJI j K 1 ni l 5-La$oj)l3 j ^mt Li }La-»-a LaLtJa (jiajjj.1 J^l LaJ^j . (jij-y Lc^ 
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j^^a-ll p J k- *" CjLjJI ^£ (J^>* ■ i i ii l 4_jjlj_Js3 J-;^. ' a 1 L^i-*^t-l 

(jlaj-aj L(J^CjJlIIj (-;r lSLI! (_p3J-0 (j-JI j»J-ll I nil SjLjj jj ■ J*C I nil 

CjLlV^JI ^£ ^j-^JJtU ^j-u-Uj t. i I ( n ^jj-lij Ltiajl I nil (J^^II l^y^J-A^ .L_tiSjl 

Adult-onset (j-tjJLil) i .ill (_p=J-o t(j\ K i^i (^ ^gj's i ntl <_p=J-o CjJLajJ 

(_Poj_aj .(jjjLJI ,j-a (jJ-JI cr^J O^J^' (j-*-" lJjL ^ SjLc j j laj (_gjJI diabetes 
(j-c p j ' i ■■ J_2j (j-a^ SjLc j-^Iaj i_gj-!l juvenile diabetes jl » -^H L gj< , ,,11 

^Jl . mi jii^VI ^5-tJI ^^J-\_Jfc_5 1_|JLJ (J^'s I nil ^y^j-A^ . (jdj uiaJI 

(jjjJIjJI }l£ (jl£ I jl <bl jJal^Ilj . LjijLc j iSu m 4j! Li£ iLlscjjJlj j J laj (jl 
(jlaj-lLi I 1 j 1 1 A U i t^aj (jl Jl^Jll (j^s (j5^ -^^rl^ (_gj'\ uJI (_psj_lLi I i ajj a 
lj_A p_j1^ILl1 CjLcuIj.} Ji£^Jjj p -T* (j_a 4_LolilJI (_^>* I J miLc Ilil iSj^ ' 

(j-c J-jjj La oJjLu (jylll cjLu/IjjJI (_j jls-I (jy^ .(_psj_«iJ (j^jIj^JI (j-uLi-uV! 

(_^laj-_4-i pjl^jJI JL>.? <■ m i^>l I rt K 4jI ^.tiajl 1 4-dJ I iaj 1 1 pjl^jjl (j-o £Jlj 
<— iLugj LsjI J -iLCj I i gaj I jj>.VI ^Ijj-II (jLa (jjs ^ i n a -»JI Jjlj (_gj*C i n tl 

^LiaJ <La^Lc (jVI (_yi>- JL>- jj V 4jLa i ^ . tj . 4LlLs CjIjjjj/ J^Li- (_p=>j-lLj 
cJljLo dJJj 3j_i_flJkl SJljO-jJI Slj^/lj nj-uLlLil! (_gj*C 1 nt I ^J-"1J 

.S-lLjUJI O^La- 1 nil lJ Jt, 

(jlaj-aj HLA allaj 5 U tljtl Pablo Rubinstein ^IlAl>jj jIiLj < a ui^ 

* (9) 

j t I L^a * t 1 j-o j . «Li_j_J 1 (J_o 1 j^. JL>. t j^. j L£^ 4jj>. Lia 

^^y-jJI gLi-t-u Lj j-SL/— iJ 1 L)^L_>J1 j-_j_ajG ^-J-Laj ■ 1 ;g *j* ) d) Ljj Li_j£^ * 

Sjij^jll HLA a 1 ka J CjLo^Lc ji (jl "i i^i r K)J-I ' a ui$J Jl2 fibi ^ lr 

AjLu^^M j jj-uLlSJ JjjlLI IjLAj i(jA-2l tjr ^ '-^'j J' (ji ' 'i 0 tjy ^ -^'j 
jj£LI t.^ 1 1 11 -=e_j jL^ jJI 4_uLu j_a JL>.1 jJI J J_*_o j_o J-^' J-** L>^>^W 

. HLA ^Lliij j LiTlc V 1 j^y^ J- 1 ^1 3» ^ 
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Ji-Won Yoon Q^j oj"tr^ o' '979 ^Lc CjjLs. ) Sa lj_o.|j 2 *» J i all 
(j^JUjijj i Abner Notkin j_L>lj iTakashi Onodera Ij-jji^jjl ( _ ;r< i/l£Ljj 

(j) <■ < < I Loj f jj-o 5j-*IoIjl11 ijr 5 <Lse^aJI p i u ^ w<*> 4_*ij jJia 

(j-o jjlj-a 1 _gj's i nil (J^jJt (_ps!j^.l SLai £ ^^- ^J-^ 5 

3 i^iL>. Sjjls (j^^j-Liil! I j^J (jl^ 4ji «Lii«J! j^aj .Coxsackie Virus B44 
Liiajl u^,jX\ iIjJlxj ja 4jLa j ui ill ( _ ;r 3 t^gj'C mil J^JI (_p=j_a CjI JL>.I 
LljIjj L^-bl J fl" 1 .iL <t3j|_)jL>j (jlj^ill £ Lij-«- 0 

LoJl_Lcj . j^pajJLl ^jLJLj ^jj>.1 CjV^_*_u cLILlA L<s-tJJ i^j^LioJI (J^aJI (j-ojJl 
(J^*^ 1 nil (J^i!! J jl^ ^y^l 1 n^^^ O "JL? 1 (j^-^^-^l (j^Io-LjJI ^JLl 

I jSLaj . 5_ojL2ll 3J^L<jJI j j Iaj Lo-yj t3a j^" 1 11 U 3J^L<jJI ( _ ;r s 

(jlj_LflJI ,j_a 3JLs- (jJfJI jJc-flll Cr^'j-i-" i-aljg" 1 .iVI 

^jj>.t «li>iIL?e-a CjI 1 1 1 n a Ltiajt iJJLlA ^jt '^Sj^ ' tj-^^^ L^D^ 3 CjVL>J 

^<UC.JJ . (jlJLlI J I I t_gj *C 1 nil (J5JI O^J -0 -? jLLLail 1 _gj'\ 1 nil (J^jJI (_p3JJ5 

CAla 5Jjj 1 11 U CjLuj>JI jl ,j^>JI ^La t^gj'C i ntl J^-JI (j^J - ^ S^jlaiJI jjLlill 

SliU .(j^oJI l^VI jLLo Ll«^s SjaLi 

(jji^ij>.jj Ltljj>.| t_!jL*Hl 4je-uJ£ njlljlj 4_cS!jiil '"'Ij J ' naHll JLs-i l_Juj jlSJ 
iJj^-\ J^j . (jrj— j^jjLajLi ^ (jjj^Lv Jjjjlaj Douglas Coleman (jLlj^ 
i_al j^j" 1 nVI Jjt>o (jlj^aj 3 j < j j U o'j^ (jlc 1979 ^Lc sGjj^so o^J^ 
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(J I L#jl£Lal ( _ ;r 3 i I j , ,.A i jLUj a I »t-»tl JjIjjij jjlj^ill aJJt Juoij i nit 

(jl L$J o i ii La_Lu . ^-j 1 1 nt jju a! tiaJI ^ g ^-'- a ^ • *L*iuj La^ » ij-iijjj <J^L3 

(Jjj-^u (_^<JI (jlj^AJ! c< i'iLc jJia . d ui it j-a jjLli!! ojL^j . t_ilj_JaJ! ( _ ;r a j n~ i uj 

J <^j^Lj (^-1 ^J^J-^- 1 La_l Jj^Jl ^jlj^AJI (j-a ((jJ^Ls t » LLaj j£L*-u]1 CJ"^* 

' w J ' J-°J-" -^J^ J-" 1 ^->Li! La JLuti • 5j>^!I I i aj| (J-o-KJ (j^?<JI 
^j^lj small I ' C - < - ;* rt J^Ial-La jj_a ^£^j^oj ^ q i n U cLua_L>JI l£Ljj-al '^j-^- 
CjLiI j-l>JI £ JUfc jjLa i^U-LaJI j^Ijjj j-'-ujI ^\ *Ljjjj ~- 1 ^1 4_uji jl 

1 _gj'C i ntl l j\st\l QaSLj JlS^ 1 jLjlj'^I ( _ ;r 3 (J-a-*J d ' ■■ a ' ajjLCjJiI I JL& (jL^ jjj 
( _ ;r laL>J (jjSLj LajjJ a! itla.ll I j/ a J-2j (jH-I' j«JL«JI (jliLla ( _ ;r 3 4jj_us 

jJa (jK i .1 dJLLa lit Lai .5lcUJ,I (jjjj »LoA! 3_i^sji (>jJI 

jJl_*-£S_4-1 I— a J se t fj I C Ijjuat jcj aI tiaJI ( j-a ^ * La 2j rt CjI^IJl^I ^^ji^. Ij^jjlj 
J-kJj . >I-Ja^ J i"i"i M (jl (jSLaj t^gj'C i nil (J^jJI (_psj-a (jLa j n" i n a ^LiJa 

1 _gj'C i nil (JjjJI (_psj-a-i 5_iL%a^>L! 4jJLc 4 1 1 .1 1 '"'Ijj ' "^"'11 jls-I I jut ( _ ;r 3 
jLCj ^gj'C i nil J^jJI ,_p2j_aj .liJjjj^aj 4jV^j Seneca Indians Kji . jijIa (>u 

CjIj *C i ma ^jjs t]jU Ijl mi" tl £|_LajJ,l ,^11 J^Lill jil^l (jVI (jjSLj 

^j-SLt_oJI (J^aaJI j^psj-a^ Li_A^_a Luaj-a ^jt (jSLa-LI (j-* • ' " (Jj^ 

juIaj j-JI jjlIII ^Jj jj LcJjjcj La I jut ^ (jLa 1 jujU! «LuL>- «U QaSLj jui 

i^j^ 1 n\\ (J^ooJI t __)l=>j-L LlUsjjlj (jy^JI CjI_Lij>JL3 . «lLj_J1 (jj^Lc CjI_Lij>J1 ^Jj* a rt 4_i 
j-jJLIj joJLc (_>ijJ«j sLSjd! sL>-j ( _ ;r Lc Lu^/ 3-J^Lj Jioj (jlolj.aVlj 
Lt£,^_l (jt (j-a J^Llil 4i_u_uj ijr^J tgLdol! l_L>.La^ (j-a J»al£jLa ^j^>> (jj-^J L Lajl^ 



HjJujJI Qj^JIg i i ihll oxsJI 



J>j_3 4_a^ej Cystic Fibrosis (____> jjJI i ao— — I ..VI <_n^=-2 .<_>_> !j_oVI 

4_il__^M 4-j-uij jjjj . (j-t-iSLjj-o^/l j_ij_J! (jjs l-s>3 odj-^^-J <l— — yj. <_)_ (j-o 
4j__>VI 3 j i .i'i _>l .sj-jj '(>jjlj_}JI (>V Cooley's anaemia Lui-uLi 
, U , „j ~, 1 1 j_ja_L.II 3_iL__^lj i 'j j j II (j-tj Tay-Sachs <_pil__i _;_> 

tj-u Porphyria Ljj_l3j^jJLi 3j__>'^lj <j-aj^M (j-u 3_l__J! Meditrranean fever 
(j-u alpha thalassaemia L_H I j q j ' ..VL— j 4_iL__'^!j iLl2jj_I MJ-^ - (j— * 1 " 

(j-* * 1 J-^ J — L)J — Jl * )L__)j i JU^_Lj (j— » < uQ f^uujuL _ II 

2__ j_i_=c_a J_b J_ J^s__jj . 4_. J J-b Ljj3 Luljj 

j 1 ___>. I ^ . 4— L-L- t -a L_)jj__» ^ J M a » JtJ^ tJL5^ *— — -— — J ^-4P fc 

CjLLo* jj— u (jl cLu_wal Lb jj Ll_j . 4 uji a _jl_Lo* ^J^t— Li_i (j>-_ t_ 
o se 1 ^jLSL—uJI o c jj_a 1 « "^'JJ O^J^ CjJulj ^oJj ^ ^J— — * 

(_)_>j_JIj iCjLLl>JLi J! l. i « Lj L_l_ j! (j^e-ij • Lg_>__ cjI_Ll>JI 

Ljj i __>. (jJI Lit jjs ___ 3_lLl>J! £„_> 

Ji-Jj-3 j»L_ J_5j . I ' 1 1 __» Lj j_. _ J £_L_ i ^ J — ^-°! — ■* OJ^J ' "'^ £ — — — ^ 
_) ^j"- 3J-— Ltl CjLjVsJLi ^LJ! i_ J a 11 (_aj_JI j_jj_,Li Fred Bergman ^L«j>.j_i 

(12) ,» 
L_L__I 

Li^_a d__t l_JJ_i . Ljj^£. CT^j' ^° J- 1 *- 1 lj7^- ^^-^ Cjljibtil 1_1j_(_>_j 
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I J j a (_£j_j-3 I j " I A U CjL^aVI (_JJL>.! j La 

. ^Ljj-A ^i_pe_i ^Lala ^jLj-LJ! 1 . ..j" ^ ^jl^jt jJjJ 

. «Lj_oj JlXLi Ljla (ji 3 >i Laj g ^jLal^j Jjj^ilj^ 
|_a j t i ( _ ;r i^. J^j i nil (jMj * ° o'j^y 1 1(j " 

.CjjSLII ■ La i "J L^jLj i4jjSLU ( _ r £) 
(lA^* ' ^ J " J ^1 ^ * J Ja it. i i n**!^ a ^1 Cjjj^a 
i.'i 1 « mi jT-wj t <J q^i * i"i i ^_La ^jl-Sj-La . 

The Origin of «£j ^j^/l Jj^Id Charles Drawin (jjL)'- 5 
j_lC. U^JJ "Jill (j^s 3 ii i ii^LaJI t_J Calaj Spcies 

w &l aJLl Cil Mi^LLa Oj n" i »l LtLia i^j-ulajiJ! 
<_2jJaJ! (j^s J-y QJ! jj>-jLj JjijJ! I JLA I Ja J_Laj 
3 fliqjJU jj ii-ntl La , i iji-VI (^Jl w i ^-*Vl 

(jj_aJI I JUfc i_3jLii/ Lajjf.j . Lj-l3 4j*j!jJI JaLaj^/lj 

(j-aiiL^ii- 3ii!jj (^^Lc (oSL>JI (jl »l nUll t-ilj^l £ UyL$j jLJis 



5| mi ill ^PJj 



Jj,,,ij^ijjt I j t ..I , ,.t If d jCI All / <l i'\ j j i in^iti uiLa^aUII. 
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*ULJI (j^a 2_c:Lu>. ftc>3 .^1 jj 4jf (^k: < hn^y (jK 4ij^> 4ji <Uk: jilaj 

(jjSLj (jrijjllj jjj^JI <j-u £'j(>" tj'j 'J*. 1 Cr'i J^ K^jlajJI 

La-a ,»j j, ,^~\\ ^a_j_Ll1 £j jtj fitJjaiaJI ^ojjJI (jLa_u_u>> Jl «L>.LllI 
0_4_lJ . ^ \(_p3j^M (j_a »1 J MiVl lLsI ^"tV 4 i i ,1 itLl CjI j_a p J *JJ^" J-*^- 1 

(jl i Mill CjL*_aIL?e«a Ot-a-iaij (( J-uiIJl (j\ i n"»o ^-l^. » ^^_Laj-al 4^,l_j_t-£5 

>Lcj jj (j i ii tTi (ji>- ' JJJ-S ^-J I jIj-uLlu (jl (jyk «3 J_l>J! )) CjV^LjJI (j-fl 
> j 1 1 SjUJLa <j-ul jjs jl JU^sl 3Jlkj-U CjLjVoJI j<uj . (_gj ui 1 1 1 CjI_Ll>JI 
. Mill Lijjjl (j-a ((inferior 2 U -» M I « uJ| jjIjj (j-a Jl" 
(j-tjjLJI i~il i y.» ^ cLmlaJiX I L^jajLlj ^1 3 jLSJI jlSLa^/l ol tsijj 

Jjjj 4jLa Jj-JI ! JL* (jJI JjJ-Ljl Jaj^saj 4jI (^lc- ' L^LJj er^ Lal*l\ 

jjjj Jjl^j iSigmund Frued JjjjJj jjj a-rj . » 5jj LaJl ^1 jjjj iaj\ < «a (^-Ij 
Gregor Mendel Jjtla jaj*jjj>.j i4^LaJ| i_jLj j 5jj i^aJI <j_a iCarl Jung 

Cit i ii-ilj iOU (.all J£ Si uilJ j j ■ ■■^"^ i^jjj 4j!jjJ! (<six. *lj-C.J IJ-JiJ 

JjsljC i5jjs-I CjI a Kj lS l"(* <3 " J ' Vj p ^"'J-'J-^J f-^'jdlj (j-uLill ( i ' JL ^ 3 ! 

^J>J\ JUJL>>J ( _ r 3 d i (uS^JI JaI jjlII L^jl (^i^. C-d±a ta-l gjj gj. |jj £ LLlJI 
■■ alll joi^. jjI John B. Watson j ■ ..Ulj (j^>. i^jLjj . Sj II 2 j^UI .11 
tfj^Laj [jila ilj . ((Cjjjj ' "'I a i all (jl (j-k. Jj-I-5 <j-° <-£-5 1— (j-ujj» 4jLj ^^£^1 1 nil 

(j^s (jSLj j«J (_)ii3jJI I J-A (jl VI 2Ji!j^J! jJjJ »l aUtl jLiijjl («-C.JJ 

2_ujL>JI Cil j (^k^aJl jl^Vb (Pa. ji iSb^SJI SJjVL. J^Vl 4j>->II ^Jx. Ijj 
J_j_a ^s^JjJ (jl£ lj^Ss_Aj ui ill (j-a L-iul (ja_i_iiiJI »1 aUll^ .^jLxj V (j^-ll 

4laLtA * j-<-uj 2_jjjl_j| v^jLcUia joj^Ljjj (jt^' cjLjjJiill jlSLiV I j" a j (_,«j iU 
jLSLaVl dJJti ^a Ijjuj (<i^jl (j^l tiJjjj .SjL*iJ.I oLjVoJI ^ oLJjjVl 

i ">l A , ^ I t ^.l.LJ J J I tj^j^^- 1 ^ i3jL_lJ>JI jl£LS^I ^j^* ) 4o_U_oJI 

JLjj-j Lij^u JjJ fill (jl ^_IL>JL1 (j_a ^ 4J I Iji£Laj .(jiui La_a JjljI uijj 
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ujiljJI LillaJI 



(JjJ i i II JlJjI JLSj . L L^a-Lc SJjjJLaj 4_u^La£. (jj£j ■ I— i uj 5Jj-j-° (j-IJ 
J-Ua-Si dilj JU i< rr . ^" i 1, 1 ^jj-" 1 Cr^^ 1 -^ O* ' "^'J • ^-*^ 

SJjVl jl g-lal S U_L«JI j <i~f.nl L-Lu i3 mtlj 4*jj1sJI £rU 

. (j-uj^M Sjja (ji^. (j-Aj-p 
(j-aj . Lg-Lu Lo_i3 (jji^Luj V <t-5fjJ! (_Lalj£.j CjI_Ll>JI (jl (jVI joiju (j^e-ij 
julC 5jj . aj Ljj3 jj>.VI jl L«-&Jl>.| (jjSLj JlS i_ial jll (_>-aju ( _ ;r 3 4j| w »jjt*tl 

(jj-i jJ JJ ilia I 3Lf_>JI ^_La_l jl ill (J-al j£. *^^l^**' i uj V La^ .(_£j)j_l jL^jLiI 
Jt_a 4_ljIjJ ^_a!j_l 4_a_jJ . 4_lj_uLj_uV! Cj Laj)jj_aj)j^Ll I jL>.|aJ 
(jjj (jj-SLj (jl J I i4_al_2JI (_, j . aj i a j ut 1 1 1 (j i". aJ (jl ^LlLa i-_4^- jj i<L*-ualjj 
V 4_ljIjjJI j_a!j_jJI aJ-lt (_p-oj i Lj-Li (jjSLj (jl (jjs VjJ (* <3 f<*i*.' (j^' 

(JjjUjcj Lj^ 2 flj tali a L-SjjJi ( _ ;r 3 VI 4j-lJI (j-a jLiia jjjLj LglLa (j! (j^-4-i 

.3j.VjJ! 4_j_"lL>. < i j J 5^-5 5 1 ^ I 3-*^ ^ 5 Jlo£. ^Ula Cj jL?e_i (j I 

. jj>.VI (_ji^. LaL<u Jjj-uJ (jl JLs-lj (J-aLnJ (jSL<u V 4-aLc ^ a 1 a ■'*» (_j-l^.J 
(_y^ L«_a (j^La_«_j I 1 .(j^LaLCij 4j-uJI (_LaLcj (j1->JI (jLfl dl! j (j-a Vj-JJ 
-l^LaJe 1 (jy^-ll CjLflj-aJI (J^ (^|-(^aje (^g! j gla 0 3 . 4_uL#j cL^_uj CjI Jl>.I 

.«lLuJIj (j1^>JI (j-u La (j£.LijJI (Ji.ljG J^-" 

>K (jl ^ai tiili ^ (^LcuVl <■ ,i,,itl S iliJI ^ Salj^II (j^alJls V I iU, 

■ jj LcaJLl 4-t^a CjIj^I (JjLa_j CjI_Lj_>JL3 . jj>.VI (j^, cLflJHjt_a 4_a^_a-i galfje * I 0 j * g 

.(jljjVlj (jij-flJIj (jljj^/l ^j- 0 ,d Aj^ , ,,tl (OJ-UJ-ll (_ ;r 3 SsiLLisVI 

1 ..a JjsIj^. (^1 ^Llso (_^43 -^lj-3 (^ Jjsju (jl ^jU". 1 ..* V L^K 0 JJkj 
. L^LijJaj «lj| (j-a (jSLajj 
(_j_LoJI JL$->JI (jjSj (jrfj^ . ell jJ 2^jjj i^aJl 4jl3jJI 4ojjJI (_Lalj£. ^JLajj 
"j j LeaJ I ^LLlV L^j (J_a_«Jjj cLljIjj CjIj^I (j_a L^J ^J-Sj La JLs- Lji . sLtoiil 
I 1 j a 4jI dll j . CjIjjVI dJJbj JjJLa^ cr^ J-" 1 -*^ '(jLLflJL^ (_j-Aj • 4_uL^jJI 

CjLTtlla j_u^3 (j-^ tljl ' J*** II jl^*"l ^jl^" ■ uj V L^jLa 4jj^ O-lL^ 

. L^fU-f-eaJ CjLuj>JI jtj-><-i 
<_3jj(lUlj (jj 1 ii'^Ltla (jlJLaLu^ sli^iaJlj 4jIjjJI (^1 j la III (jlj j»Lt 1-^lLcfl) 
lilt -^j . t- (J-"^ liilj 4-LO.&I »j>.jjj 'jjL3 ijj^Lc (j^ I 1 j Lu La ( _ ;r Lc. 
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.j-jju_a pJLc ^Lo*! w 2 i « (jy^>* t^Lul£5 L$J ' (jr*^ 4JLjj»LaJ! 

SjLjiJa ,j-a (jl Lt£ 1 ! JLi! L&J^. J J-«JtJ ^1 (jic- i-.UU^ jl3 2 o' 

(jSLIj . LaLx-i Sj_ZuLjs 4jj_Laj ^jJt sLLuJIj 4j!jjJ! (j-u 4ja^L*J! oJLfli 4jj_Lajj 
( _ ;r i J-a-nj ^Lj_a CjL-Lij>JLa . I JLlSjj LJLc ijjSLj 4jj/jLJL! J_t£. £-UajJ! 

(J j_uj ji cjI_u_>J! j^Ljj ^jl ^^-a-l 1 • ' ^— ) ^- > * c Loa1 ^iLa » JLiJI 

CjL_Lj_>J! * d a jj-* J-^^- 1 Lal_a_l ' d * J 7- ji (J^-*^-i jl L^-^OJuLa 

6-° J^-^j l-^y' U^Jj '^rhf^' JtH^ Cr 3 

. I jj'** JJp C"*"^ ' *-'?" 

(j-ia J^" 1 11 a LiLtjaj Jj^l <j1->JI (j-o I JLs-!j ilj-J Lea JL>.Ij (jl ^L5_a 

4_aj^UI 4cj^>J! ^La isdajLiLa I ijlf w a 1 aj (^lillj 1 j_ujjJLi a 1 ."ill Cj! jJLi 

L$J tj^^-i ^ c^-ijtj !jl>. Sj j< 10 tj^^j J^a ' bij^Iu-iiVI (J^^ 3 * 1 uuJ 
1— aLt^j" t nVl (j 1 ^ o' ^ ^-"^^ I jLo (j^Jj • 3-ajLiLU u*-^ iS^^ <j-° o- 3 JtF^ 

IjLa S j_j_ljj_ILl jO-Q-mUll JLjJLr>o jojtL^iJ (_gjJ! « JLo-_jJI» jj1-><JI O^i 
Sjji^ <L>.LLil J^jjlj LLi^- Liajl ^ ' aj ' 1— hjjft 1 11 U (^jaje-uill C-ijJ CjJl»j 
i n l^M ^ji l_Lfl> ^J! jj-* ^ ^ jJI ^jL?E_a jj-* ^rHjj^' 1 * ^**. 1 ^l^, * L*_aV1 

jjl CjJUs. jJj . La a. 4_Cj^>- j-J^ ■ La 3 !_^aj-*~u V Jl^ p 1 nil 4-^/1 1 uaJI 

SjijLia j j 4ji JJ-JJ jJI (j^aicuJ ta '-(jrJa (jiaaLu ^Lal t * . .. A »T Ljjjv 

. l_al_4-i ^j-aV! La, 1 1 rt jJloj (_£J-Jt (_)^a3e uJlj i l_Uajj-a ^ ■ ' ea 1 ^jJI ^-A 

(^yll! CjLuj>J! j-jjLj ' La (jjijjj 1 1 j Ll*j 4JL>. cL-mlllj CjLujcJLI « ( _ ;r lSLI! » 
j_jL1j La lj jLj I JLlSju 4_ulj^J! LuLoj^sj . 4JL>J! j_<I/Liji jj J L^J 

i. ilr La . mil (j^sljiJI CjLcjj (_^i>- (J^iaJ! (j-a « ! jCLit- jL>.!j (j^*-J 
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(jjSj . I j * " jLliej (jl '^J-^' , ,," ^^^jJI CiLiba-" < nVl (j-o (jj i<i 3^-* O^J - ^ 

UliSLqj jl^s .jji_LjVI (ji-j J-aLSLI! (jjlaill Lcibtj LaJji cjL&j jl>. (j-o 

jJL^ (_tjjcJLij i*!j^J! ' a jj^"' ^1 JLa-" i uu i a 2 1 I Sj!j_>J! CjIjj^ "LijLx-a 
JLC.1 i i 4jr Jt_uiaJ1 ^LZbVl cLlLjX. 4jr 5 ^jL) tjyj'jj J-J-*^ JrA? 

• r j i 1 T Lal_«_L^J j^Vlj L>-Lul J^^lj SjljLs J^Vl cjLl^JI (^4^. 

4o_uJ1 C-<-t-i-uJ L_uL_ul Jjv i ^jjt ^LlLa (j LLaj^t-u-U « A-lu-J I » <-_)Li_i_uV1j 

Jlji-a a ~- * j tl) I ^ j-i Cj lli Cj Jl_>. j . 3j 1 Lea 1 1 Cj Lu_>J 1 jj- 0 ^ 1 "*•**' ^ 1 
' a ^ p \ ♦ **m i LljIjj i L_Lil 4-Lal i tigj dJJj l. < t mi ^j^SLjj i ,j LL. j-*_oJ Lj ^jLlssVI 

6jjt-u*A j LuaIL>. Li (^j-^-S * Cj Li LrtTn-o V 1 j j* <>» tlj oLa-LeaJI ^1 j_it ^A- 1 
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4—1^ ♦ t^> La Ij-jjl^ L_Lii J 5 * 1 1 folia nil IjLA «t^t_uj jj-a 

^_>JI ^* ' si f **(**( < uLij . «Lu_J1 j-jjLj IjLij^ CjLu_>J1 j-jjLj w * ) (j_]| J_iJL>o 
j-a^l jjLa i LlLl3j "J<jll J^-l U 1 -?'^' O^'j -0 ' (IrUtl! 2 taj i .. .tl 

* a ]\ 1 ((pi d ■ a» LujJIj jj_a ^— ^> Cr^" (j—*-^ ' ' l-a-a 1 JLjJLjlj 

<_ i i ii ~w L*j_ljLj j j taj CjLujj>. (j_o 4-i^>L>. CjLc jjjjca w Sjj I Lul (_£jj>. Vlj 
.CjLuj_>JI aJJb I jj 1 * ^jj (_yjJI 4^_oJ 1 j_Lal^£. 

LJLc t^jl£ jlIs .dilj iajj-1. 1. 1 j i ii (j-a JjIjVI >LiL«J! (jjJ qSLj j&Jj 

j j ■ ilj . L^jIjLj ^j-oj 4 « j Jail (j^J (tJLj (j^j-II (JtH*^' (J- 3 ^hP* 3-JL>. 
C^J>U J's uljJ i^jJ! (j'Cj i uSHI JjuU-uJI <UL-tJ ,_^aLs- <tj>->J (jl_a-pJI «Lalc 

<uLa *UI 

l-JoJ Ii! Lai . «L1I ( _ ;r 3 4j»I j i nil Ij j-*- a ^Lj ^Lj-2j I J i u3.J i 1 <i j i"iLo» (j^a-y 
■ j i ir-i?j ' aa-l I J i ii-v ^ mAl! j^lajj *l_a^-JI ^) " a 4jLa 4_alaj 
Ja^JLua CbJ>J L_a_$_i£Llj iCjl_Lj_>JI jj-a 4jjl_aILa ^uLu ^J_a^t_i (^LC^_Ll1 ^L^J 
La_$_)l *j la * (JjV jJ-j-jJ (jj-^>- d dJoJe rt JL>- Jjjlj-laj ^jl^-a-u d Ah«w t, 1 d*n itl 

4 jlr (jjSj La Jila i_3^Llo-VI Sj>.jJ Qa^J La IjjLj 4ojjJI (_Lal 

jj_a ijvjjJI \ r CjIj_jJLj I j t£ (0^*-y '(j*^J 1 "^^ J J I a i 'ill SJLs. 

( _ ;r uj>JI sOlj_La (j_a JSLl Lojjj LULijjI Jqjjjj ^LlLa jjLcujVI JaliS .^aj^3jJI 
(jjiLJI (j_a 4jsL2JI Jl ^Ja (_Lu4_l 4_ulj^JI 4_o-LiJI (j-aj • I J J a J-a-y (^H^' s *Ai- L "_3 
Cj^LjLc (j-a j I i a S 1 1 j 4_al_2JI 4_LjaJa Cj^LjLc (j-a (jJjlaJj^ I JJoSLj (jl ^1 
^LlLa L_a^ il_Aj-j_uLj ^jl^ i n CjLc^_aj?e_a ijr l^. 4 • a * »^ i^ill ^jjLLeajj 5^-U^a-fl 

3 ■> i . n (a^J^Ja g-Lu (jj jJI Lj-ijajj ^ (Ibo tribe) ^jj^I 3 Lxa 4i!Laj>J 3 j . ..itLi 
. Luj/I MJ-^ - ct^ dyi^'" i U 3jiL2JI j 1 1 aii] 4 1 1 .1 itLi jl i^l ji^l 

(jV (_J_j_<a_l ij\ *C i ii tl (j_a 4_cl_a^>J . U , ,,j",t I J^laJI jjl iJlije-JI j^Jal JlSj 

isuSjU Lu/Lu/I t_)Lijj/VI (jl 3jL^iII f_y£ i^^y 4jLa jlj I iLa . Luj_Sj LuLi w 2 jj 

L^J ^jVI j-a-«JI Cj\ ^j-uj *Lul 4je-LaJlj 3j JjuJI ( _ ;r 3 (j i n-r"tl q\ jJljjj 

ijj_ui w d ^ . fiLjJLtll j-ajtJI CjI j i i n (^y^ ^J-^l 3_aLs (J^aia (jj^Lc. J-JjLj fUb] 



uttljJI udUidl 



I <u! (jai^LJI 

4 m-oi>- (j-a ^jljjj Laj (j-J-jl JL>Jlj (jlj>.^1-<i!lj ^-jl ir-il, 1 JLaX. (j-a Jalai 

l_j3^\lL>.V1 (jL3 1 J^£L&J . (Cjl_i^30J (J U ijr ll (j-U(<TaJ (jjl) l^J ' "J Ul£ (jj-tjl 

lj_tujauj/ ( _ ;r 3 CjJL>.I (_^jJI <LiflxtaJ I j_3_l>^' Ja*i 2-aL2JI Jala lJ £ 

4_jLcj_JIj a I » La 1 I 4_LC.jjj ^uS JLs. (^Jl 5_oLaJI Jala J-^J .C^SaJI dllj (^ 
. ^Q-^jl Ui t ^Lui L$J (jj J_L>JJ (jL£ (^r*-^ 4_A5C-L^JI 
dLiaJI J^sl^c Cjji.ia i w tLiaalail (jjjO 1 ^' CjIJ-j 1930 j»Lc JaJbtjj 

(jJ jJ! ^-jl LeaJU (JL«-C (jls liil jj 4j*_uJ£j . (_gjl i n"i" 4_aLaJI Jala ( _ ;r 3 jjJj (jj^JI 
Ij "i a j"i ! i ii j (j-uLi (j-uLaitl (j-a j LaS] I 887 (jr-^ p S~ " ^ 

I j * a j" i i i i i j-<i»C <l (jJi <_l j-2j La i U t u jlXI I j j i ."i^ l £lLaL£ 

<_a}ll>.VI Jjjix t-jjL2j ,jSLj («J 1 930 j 1 887 j^-aLc i>j p^jLp- l£j t_a}to-VI 

Ja 2 '■» CjIj "i a j" i i ii 4j^1j ■ La ■ ujlxj Vila (j j a2fiXI -llj ljl£L&a .JLajtJ! JLlC 
V! gJI i a 1 I iJLa-C (jc ^LA^ i_J>ka' laJLto p^->' p-^-J-^ £ ^!-^' w 3 (' '"' * 'J £ *-^ 5 _w) 
. ^ ^ (jVI ^ La^LS Sjioj*. ^a dul^ (jH-Jl S^^ij^tl (^^j-il! ^ji 

(jJJ J-i^J Sjlj_U_a 4^:j_a^a_a Ji-lj JL9>lj j! ^J-^i (jSu j«J 4jiL2JI 
CjLcjjjJca <LaJ (jl (^j^-^Ll (^yjt 4j.Lea.al I Lajl '4_l3 4_LaLSLII CjLjLSLaVI jj^-- ' 
IjLa .^-tLuJI i_3^jJaJI £-a L^J^ (J^Liu ^ a b se a J^ia CjLjLSLal CjI j 4c jJHa 
UJ 56 .' ' ^ J 4jJjlxII 4lS (jjs w uaaVI J^iaJI Cjl j 5x.jjjj>J,I (jjs JLiC (_j-iLc 
(j_a jLstjJIj ijj^ola CjI j 4c ^a^>Jtl {_y& c.Ljtj^5^l ^ Qj 1 1 (J^^ia (j^iAjj 

( _ ;r i j-jJLlJLa . Vala jj^^/l (jJ^lj^JI IjjLjjj LaJJ ■ La ■ ujll I J^LaJI 
' La Qajijj « jlj^^l » (jl ifilLuJI f_y£ CjI m i n-»o ^LlLj jjt cLaLaJI ■ La ■ "j" a 

. ( _ ;r LL>JI p^Jjl 4j=c_uj lS 1 -^' l?^' JjJ^s- 
(jl (^jic ,i>jjL?o (j£Laj V l_a_a ^Jt ^zej><l\ ^£ 4-ulj^oJI 4 a ifsl i u U 4 j a itlj 

i_3^1jL>.l dJI_L^3 .(jjil>JI ^jj (^yjt LiK LjjLLC 4_uljjJI CjLoj^iJI j_Uajl 
SJljjJI 4jjJtlII v2jI j 2U,„j",ll 5 axLaJI jlj^I (j^a aLuiill j JL».jJI (>u J^LaJI 
(j n a^>) Ij**' t-ului j '"-^ (jj-21 (jyl! ' La i ■■j**'t I (^y^ (_5^\lL>.VI IjLA J'^'j . Laj^c 
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It Jfrld 

^^"1 1 ii a iJ ^L>^j lz^£j->%1\ ^jfj-uA. ^^j-i »1 aUTI d * i**n Jl9j . ^Lo^l Lo^aJa_u 
. M-ujSLjj/Jij^LlLI 4_lL>J! (Ji-1.5 JLs-ljJI (j1^>J! ^Liil p J la 5 

*j I 2 II Ljj-uSLJI t>J-$lj . S j 1 1 <i j_lc. SjLc Ljj_uSLJ! ojukj i(E. coli) «(_gVa£ 

U", , .." (^^j i3_a-j^LU j-JlL ^LuJ! L-SjjJi ^1 J£ 3_o- frLSqjl ^Ir 

LJI JJi 4K I^Jj 

( _ ;P 3 L^-al JLa-~i t ill (jjijjjj SJjaJa 
4jajb jV! (jjJ-ilgj . p-#ji (_^>- ' 1885 j»Lc I j'al .^.".Cl j_La Lt i ulj Lai Jlir" i nl 
i^j^aJ^all Ljj-uSLJ 4_ul_j_a_jSLll ajl . ^-^tl i ^ . ^ * ^^3^ Jrhi -4 - 1 J JUJL>*J 

pj SLo. j^j-a ^rH 1 ^ l - Ij> " O"'! 3 d * 13^^' dH^JI \jJt j i r-i I ti^jjaj 

.t_i£aSLJ! Ijbt j^Ji £La^3 
i4_uj^j>JI Lc>^aJa-jjJI »l nlr (j-a jl j i u tj.3 (jLtLc CjI j ij" i ntl Jjljl (jr^J 

«Ijj>.Li i(Jacques Monod) ^jj-a i_l5L>-j (Francois Jacob) t_ja£L>. I j . m'ij.3 I a /h j 
cjL«JSLi jl ! L^jLLp. ^Lu! E. Coli Ljj_uSLi L$-> p la (jjJl SJLjioJ! (j^. S^jIjj 

I n fl" i "Ij^-I ^ja-a_L^ I j^tjJ (ji Ijj^J . -<_AlaJI <_ . i n-w Mj^j-LJI L^jLLu^jj 

pjj_j| j-Aj beta-galactosidase j-j j j . ..a^VL>. LLu (j^-Jj L«i>j! J^-y 
2alUtl , LajLaj i ,itl ^aj jjtj i jjjOU! j j . .i^" ^Ir SjUJt Jx.1 . .._) 

(jl J-Usl jJ! (j-aj . jjJl^^LJ! JLj>-! LaJ_Lc V! J-a-nJ! I J-jj V La cGjjJaj 
i—Sj-jLLi 4((4_j_1jj->J1 4_a£L>J!)> (j-a Lc^j L^_uLall >."' i n t a] (j^J^SJI Ljj-uSLi 
.dilj 1. . 1 ,f. i. .j-r" 1 .ijlj Jj^^Ltl (jlc- 
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uttljJI udUidl 



jJ_<ij>. JlJlj _} L£^3 4_ujj^>J 1 Lo- ^_ljJ 1 f. LqjjlI 4-i-m-ll Li (^j-Aj * 5* La£j ^La L_uj 

oUKJ! ^U-,,„- 

^ I r t_3j uu i«repressor j__iL£LIl)> (j-t_>Jl ^ a m\ j^>-I ■ nai ^ujjVI 

t _^ic , « «L^t_i LSLJ 1 » oI_LuJ)j_lJ! JL>.| (j-o Ij^aTn-u-a IjLu ^JJ-i J-^J J_u_u ^Ii£^L>. 
ijr 5 Lot - < U ^'a jJI p^tJ VI ^_)j-iVl ^Lul j_Lo ^taj i uJ V ,^jjj-jJl 1 J_fl> (jl 

^j^>- Ju jl j^e-J j-jJLua pL^aJ ^sLi. (Jj-a ^jL£LI1 ^j^JIJ-J-^ tjl I a uualj 
Jjts_) ^Tl>. cU jjv Lc_t-^ <—)jj?e_) fiLjLs J/Gjj-jJ1 ^Lljl jdb J_u_u^Il^ V L>. Llu 

La ^-Lt-ij 4 3_J^U \S£ (J-ojljJ lLI [jJt ^—uJ-lB , 4_ia_j_lLiJ 1 i>j 1j-alu_u 1 ^ La 2 1 

. J-Lt-u V L>. Llu ^Lijl ^* a 

(jjs '*>^ ^ .' 1 ^" o' Ljtj J 1 ^ ° Lj!>L>- ^ii-o dJLut tjjSu i4j^ Mijtl 

. jjj^^UI j j Iaj Lajii^. ^jl£LI! i^rGj^j-oJ I jL^a. 
(DNA) ! (j J (jia-oLs. "J ^~ i ■■ a (j-o tfJuiiJJ ( j^ w J>^W M ^^i}^ 
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L _jia-aL>. <4*s 1 mi IjLuu ^jLSLJI ^J^)_jJI £3j-J^ 4_iliJ1 i_^>-JJ j^j^UI (ej) ^«_ljj^M ^llj) 

j^j^^JI j jt 1 >f\~ 1 jLujj^&VL»> LLu ^ -^-^t^^-^^^^tH (^-O- 3 ! ^-"J ^ 0 ' 'm ^DNA 

(jl ^J-qj^ T u V (j^J^JLlI Ljj-uSLl3 (_£jjl J-JI a Ua-lJI I J_& (JLijvj 

I j ''la IjSLaj ■ j*C 1 nil ,j-o I J 1 ' ■■! (jlr ^ujj^l LaJlcI 1 ij (_ylll ^al LaJI 

j *N 1 " I I . 4 ' " ^ i j £ ' ' i l l 4jJI t-jjjcJj ^j^- ^1 jie2L<-u 
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i(^_jl£LI1 (j-Gjij-JI ijjjj- 1 (jL-0 J- 1 JU-ujjj^VLjn Ll_u (j-^>> (Jj» i"i" ^LLia ■ la * ' a * 

.c^jJ! (Jj-^ - s > j ^j- a "( < s- 1 > J ^-' HI (ji-><J!j (j^^^ I -(ji_LL>J I 

. (( Lt$_Lo (J-<3-*-l (j^va _}JL?e_l (_£ jjl i4_ll_LC jl 0Jl>.I i^*\ i nil 

jjj^^MJ! (jl dll j . I g^LLJaj lSAP Cr^ 5 " d- 3 ' O"^ '—'^H?*^ ^ Jlj "*J 

<Lj-Lc t-jJj^u Loj (j-u>JI ^Llil jjtiii £LlL>JI ^1 (Ji.Jj ( _ ;t j>-jL>. j i a ic j_a> 
ill JL>. VI 4 1 1 ill i ii (jL^ jjjOUI (jj Jjj . £JL>.I Jjlx^j dJJij 4jsLlaJI ^Luj (j-o 
4_«_LjJa j_j_«j3 (ji dJJj (jr^. t_uj"n i n (jl^J iJa^ iljLajJ C^jI£ Lo Ljl£ aJJt 

(E. Coli) jj >j 5 II Ljj_l1£_ij t p i n->JI J^Jaj tjj i g i ..II (jla I jSLaj 

3 j i ii i ILi ■ ■■ a . la -i i tl |j_* Jl».Ijj (jVI (jj ri uuSLj IjjiJ «U1«JI (jl ^ic: 
L«_Lu CjLiISLoVI (_JJ-o JJ->«j CjLuj>JI (jla (_£jj>.| 3j-oj ■ 4_if£jl mil i 111 a i al] 
lijjl i ntl JjLuj LaJLtC id i iu5 ivJI 4 K i"iUj • CjLll£_aVI OJLfli (j-U (j-a slLuJI jbieJ 
oLi oSU. I * i j' a (jl ijr^ i4-uJ_JI ■"«! a i.aJI L^j Cj_L^Ib (_^<-JI Lj-maj 4-2jjiaJL> 
Laj . jjjj JL>JI * )Li jj_a Jjlj (JljLo ^^£^1 1 n Ja^QJ (_£l ^5 j-t-^sLutJI JL>. I 

cjLuj>JI 4ijj(j Lxj ^iilo SjjLalLi Luljj Jlj>j i-l!jI i nil cjLJI =L3jju 

. j^palj-a^/lj 

LdJj ^ 

j«J 1934 (jr-^J w l^»^l i_iiitl!Li jojt^xj £-a Qgjl ■ aj (PKU) w 'J^^ 

ti^_J Lo jcj • ijr LajLll t_£iiitlljl_i (^_iLt-aJLl f-^J-i^- ti>^~ (^-^j^i- 4 - 1 ^^JlA 
(j-a^ta (ji i (Asbjorn Foiling) j-iJ^ OJSH ' "' Lr^^iS 'cl^Si-^iU-^' »l jU^/l 
' ^J' -^ j-*^>*^l tJL^ (J-^ 13 *-^- 1 ^ q j tjl J^>«^ Lji2£ ^CLaljtlLa ^"'^^ 
Loj . ^^-(^Llaj^jU ijiXJu -5^>-J (J^ (J^^-^ j-flij-iilj JljJl>JI Jjj^I^ 4J 

d K uiXI (j^s (jjjLvj (jjjj>.| I jlj-3! (jl LfliJjLj I j ii uili^l (jl (jjjj>. I (jjIo~Li <^4jJ 

^U^Vl 
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G. A. Jervis . q iu^oj. . I . ^ j»L9 i i_ a I ^ri^l (j-a cjI j-uj/ 

CjLVjJ! ^ (jlflJ-tl i (jruL^a Jj^ OOO , 20 (^.Lc (jje uu d^stjJ 
4 j^paj—a-i jj j| > aa rt p j * rt 4_jLU Jl>.!j jj»a ' O"**" 1 tj' ^^33 

.(PKU) 

(jC LajJLa I rl 4ijjJaj Ljj-«J gj-i-J J I Ij 

3j-iIoLui j-jic cLajj-Laj j-Qjtj «Ul tiU!i i LilflC ^-^iitlLa UJ 36 .' ' a * ( — '^3 J - U ^-^J-*-* 
(jl S liJJj Sj-jLs La (jSLIj . -3-uljJ 2-aJ>Lc jJjitJ L gi-CjLajjj'iM Jla.! uLi. 

t>_UsjjLl! -^j-s ^SLrt^JI (jSUj V U_« JljLo PKU o^j- 0 

j<a-#3jV LjLa- i*r-i ja^Cj^j 4 Ij i nj J-><-i joJ La «L) ( _ ;r i«-a V SjLi^s'iM j_Lai»J 
ij^" sc i \ 1 ^_]L^ La 1jJL>.j jt Cj l_Lu_u^_>J ! t d < * a 4jr 5 ^j^Io^LlJI <_S it Laj 

.PKU (_psj-a L^OJ-i s ^'^!-*T!^5Th L " v — J^" 1 O"^ *jJ-SJI 

«Li^ J^j i\ jJLl (_gjL>o ^LljJ Jjl ^Ir Jj i a — 1 1 ,j£UJi,! (j-a ^ j i I 1958 ^Lc 

JljJIjI! jLoil (jSLa-U ,j-a j i^il OijSjJ! lilli j-Laj (Jj-y^ "Llo^ 

*l JLc. j>l J V" ( nlj • La j mj *lj^>-} -Sj^*-aj ^ I ri» II (j-a JJL>J! 

( _ ;r 3 Sji^c ^Li *L2jJI J.A JLiJIjJ^I r A^u.aja (jl£L! till j ^J^j t 3jLuu Jalai&x 

^xisj jia .(^Ij^JI Jj i"tl ^j^jl i nil t_uLal] A s i ii tt Li 4jsLit (jjjJa 3-a^Lc 

jjjLAJ! ^1 (j-a Jja^M ^Ir jls-!j 3 1 1 .lilLi LLia LjLuij^jU Lu/Lu/I llL! j 

p 3 ' J. ' a ^ ' " (J- 4 - 1 j.' ijr^ L^-al Jl?-**( ( ul (j^-a-i 4_a^Lc ^J^J w l^«tl 

U SjjIjjJI SjLjiaiaJlj S^LuiJ^aaaJI SjLjiaiaJI ji j'a iji (^ylc dilj JjLjj .,_p2jJi,l 
.4_j^j3j (_p3jJiLi j j i"tl lJ £ I ■ gaj I 43jjLa d4-u3 Lajj a_il2jj| (jlaljji^/l ^ n 1 nj 
4_l1j_JI '"'Ij j ■ ^* II (jx. IjiJJtJ 4jjjJjlII 4^j^»JI £3.5 (^Ic- ^-1^ JcLji Ji^J 

,jl_3 (jV! j .til! juT c^jL^ olj j , uilll ^jtj t dJjl , ,ilt i «j .^.tl 

Jl_lJ!jJL! *lj^>.l (_psj-iij i."'->- j aJLajl! CjLjVjJ! rclajLa 

.(PKU) (jJj nritl Q^LiSLII J^jj o^J- 3 ' ^ uiSlil jjl>J! 
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C ^CL Uj)U_k:! ^jJL }Lal£ }lla 0 U<_l PKU ^J-^ ^Lpi' I ' " (ft jdJ^J 

(J_al_£. J) * ^-^i-*- 1 D^-^ c?"^ O a ^ 1 ^ i i i n \ PKU j^paj-aj 

JJ-»JJ ClLajUa Jla1«-1 (jl JLiSLLI =L>.J . J)JL»_a ( _ 7 J ; u 

(_paj_a J-A '.(Jl j i ii 11 1 J_A jj-C c-ijjso (jl 3jL>.lj SJajell (JjLaJi^ S ojsj 

?4-lLu d K i"i a jl 4_uljj 4 K i"i a jjt PKU 

3_L_iljJI (j-c i_i_i£Lll *u rfu .^ylajtJI ■ Mv.tl L^K uPjj (^-Jl SLilljJ,! 

j **t 1 J[ j-c j J-* 3 " ^ ' d)^- 4 - 1 ' JrP* '3 * ^-fr* Luli LLnTo (JjtAj j I ' Jail (j^Lu 
j_a (jl JL^J-U j-<i-3 .c_<_j^jJlI1 d La 2 * j^jJI Lui_j_A Lia C<-L^jj ij^Psj-*^!! ^jJt-L.Jl 
jl j-^s JuljI I Jl_A> p l'^ a 0' " 1 ^ '""**' 1 ^ « j^-L*aj-*_a » p ^ t^a ^* j 

Vjl J I **( ♦ J jl_£ Lfl JLlId 5_jL_4->JLj A^itllX I jl 1 f <j U*l Jul3 . La £l3C-A jj^J 

jjluSLII J^j^j (j^jLuall j-^j (j£Lc_l1 j-« n s> t j . 4_l3 jcSL^iJI ^1 1_lL-3j ^Lal^ 

. jQ-^jI J-C. i La_j ' •> j-uju _ij^?e_4_i ^/tSjJtXl «L<ijL^ j_a ^^^gJLtaJI 



i ' --^ ) 4Jl_>J1 j_a jLuLu j_i^j-5 J_>-j , 1 U. j Us a j^_u-i-ut jl^ 

l d .13 S^j-j>. t 4_i£j_Lm CjI d LlIjLlj <J1)Jl»_i j>^-Ij • ^LlLs. d^tjJalj 

^J-jlj-Ja ^jA-aJL^Tn-u-a oLd-L^aJ| OJ-^ 4-u-u-lllj j-touJI p j j Sj * jl , ,. < 

S L^j jj)j-»Ibe_i j_L 4-u-nl! Li d_Lo 3J j j 2 *j t L^j ^3 

LJ aj^o j Ja-C (Jlsl j_A j ua£ 4jr 5 dJ^l uJI j'C i .mj , L^LjiSJu_u1 43^L?c_a Jlsl 
(_)-£a1 j-« 4£Lij-a cLc j_<jj?e_a j_o j^SJu ^-Aj .^c_L1 J-^J ^1 * JLul>J| r 1 LeaX I j_a 
j_a j j-SLTlj ^Jj ^ se ^ j i Cj 1 J_j_2_»_j i_La j ~>- ^ J_j_2jlj ^^-3 . 3^JtJ>JLl ^_uC ^ ^ g i U 
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ijj^l i nil La pj , aj£tU-i . ..It ( j£La-a pj ' da i if <J^>- (jj flxlsc ; La lj»J^ 

. jLcaJI lijjl I ntlj (_£jj_ajl 

'iJL> .' N I i .I II i_al uiSu i SjnutLi LutjiaJa lj_oi Jiju 3JLLJI tfjutj 

L. 1 1 ua&a a-aJLll -Sj^*-a p-A j uuJI (jl (^r^. • <OjI J-J -ij^*- 0 (jr 3 (J'j^- 0 '■" I J-#a 
^yj-ujb jrU jLS tfjuk I flmrVt J JL=JI «L>.jL3 .^^oL-JI J-HII ,_Lt>. <j-a 
a a-ua d l"< at _}^>.j (jj k » p-Aj • 1 ^_j_>J1 3l_j_>JI (j_a cLul J_i 
?4jjljjjs A a 1 n'l'C a S (^^j^LII j»l (^^jJLi ( _ ;r Al ' p J 1 nj 'I Q5JI 1 iij^ liJjl 1 nit 
UJ*J^"' ' ".' * (J-° ' * j* a -(J^" J^Cr^ '.'J^ '^>"t| IjL^J sdiLol Jl>.I JJJJ 
(j-o Lc jj J'C i"i" Jjt (j^J Ji.nll (J^e-i J-i£. pi «-LaJI • ak (jL-^ j'j^ jlitjl 
Jlj JU>- (jLfl>j_j J-£j . CjIj-lII (_gj U q J-*3 Jij -5j^*-a (j-A jl jK ii"itl 

p£L»-lJI (ji^- SjJLS J^-^ (J^-^l o' * ' ^ ■! ^ ' L ^i)^ 3"^ 

I r 4-Ll-tlTiJi JLS Li/j Ij^l1£ p-La-C ! ijr _A J^tlll jjLcJ jLo-Vl sUacI ^ 
- j 1 a II ,j-a 3 < ifef ^ Jij-" 1 n_l 4jLa ^1 <U (jlSLa ^Ir (J^e-Lll I n K a .^^LU^I 

»j ' ga 1 1 j, ' ■ ^ -p L&Julj d uiAj 4_^-^qj 4jI p3 .£JL>>1^J d * 3 * JJ_3=_l! ' 1 La Sj uiXI 
4_al 1 11 <ll (_L»_iJI (j_a o«^Laj Ij^iisji (_^l3j_lI 4jJL>JI ^1 Jl^JlJ jl Ij-A ^ uiAj 
. I J j 3 t-Jj-Cj-a (jj^-J (j5-^-!l ''^•J-^-'W Cr^ 5 " L^i 1 JL>-J JJ^j - " ijLjoIj 

q n 0 i"i II jj-^-lj • (J " ^ '"'II 1 (Ja-2xmXl ^ j L^aJl I JJb j 1 < aa rt ^jLa ^-iLaJI «j 

(jjjJa i.~i->- jtl (^yi laLiiiSLII silaJJI »" 1 n" (^^Jl o^jJI ^Lulj itiJj^tlj 
jLa »l 0 1 .1 II ljr $ ^ .1 <i .".I! jjJsj^ oj^J I a~" ^ l-^-P o' (jJJ I L^j-^^- 
■ ^j^'j (J^tlll tjLa I jla p^jj • 4llVj 4J ^1 VI I j j » 1 r-i (jL^ ^1 j-Aj j^ 1 -^ 1 jr!-*^ 

jjij . - j . '^-> II i_3^Lli.l ijjjjij (jl ^-j-la-j 1 . La 42jj_Laj dJJj ^a 

^J^t—Lll 3jJ_aj d **' ' 83 a J ijr^ '"'I A jl*M i>J-A p ' ga j ^jtj tdTi uij <L>.j^ t. i 1 ajej 
J uiiu ' ajSuJ (jjjj-allll j-JLJI (J^e-JLa '.Sjj^c. JjJc-a 1 njl dilj sljl ^Ir 

. (J^ I - I La 3. I t_lS^JJJ Luj/ j i Ir-lVl (J^tlll (jjl 

ip_L»_j cLlL^C Lujj>* Jl^ILju (J^t-JI (^_] ^Jl . ^."Vl ^jl ^jj 1 ,1 La ^jJLaj 

(jl UJ ' "' I jjL^ (jj jJI lLHIj^/ ^LajLa I a ui^ cGl j JL>. ( _ ;r a I JJb (jL^ Jl^j 
(j^j-j?E_j c.1 (j \ * II I JlJ I J_SLaj . 4_a^Hjt_a J^-al I giS (^j-A (J^t-JI jl < n 3j-o^!i 
i(j .1 <i i"ill i^lsZ. ^L^a (J^e-iJI j^JJ J-* :»l nUII J»l 1 n"'^ .(J-<l£l (jr^. p^jjLjo 
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4 j I n r Jj^*_a ^ ^ a idJJ j ,j_o Jj j^I j-o! (-J -fl> (J^tll! (jl a! 

*C II ^jJI o 1^1 II ' a i a 111 (j_o (J^-i Lj^^Li- »l gUtl JL>.|j 5 C^-t^jJ 
' a i a i i^i 1 1 2 *j ((j-\_«i_jJ1 ^^j-JJ jL-ujJI jj_a 4^j^tILa 4_ta u o <"it1 jJLuj) 
IjJl>.jj . (jL_u_jJI i ^ r ll (j-\_«i_J1 jj_o 4^^tILa n o i"it1 jJLu cii_o*) i ^ T J^_L>J1 3j£L11 
CjJL>. 1 JJt jl jjj^G- t4^1 < u 4jr a ^laiej ^J^t-JI (J-^>- jim <"it1 4^jj>. n*\f jl 
(j-o (JjLj-3 i>1_><jV! (jji£Lc £_o ' ^J^" 1 (j! (_J^e_L! I ti^J Loj . sGjsjjs SjHil ■ La 
^j^Ls-) (J-A '• £ I a-bu I (J»l i uJ pj .3j_]J_>J! 4Io_u jl 1 1 o^Jl 4jr a £_Ua_jJ 4jl ■ 
^jj J£ o^iajj ^UUH IjJ ir->a i\ <iUll JLs-lj Sj-al i_) ju ' >lX z! ii)' (J :=e -'^ 

' fljSuJ (jl IJ I pl*j p j" igiAJ Ij .4_JL>J! 1^4-*^ SjjLX-a 4_u-ul_La 4aL^a 
pi . U>tl I j j'a ^LalajX I IjjLjtJ-a j -j LaJ jlSLa ipLaiaJI JLaj-il £-a 

ijr 3 L^ia pLatlsJI LuLLaJLa £J3^I1j 4_*JLJI ijr 3 JUHjHjc_jJ JjjLj-aJI p^J-JI 

^3 a » ' ta i a a Cj!j_Ju (jl (J^e-tl! (jSLol I S l_Lfl> CjJlxj (_g jJI La 

liJj^cjj (_5-fl>J Lajl J (j ii n i"itl i^jJ (J^c-JI jl^ I jlj S I J« a I ^J^'j (jlj *l^u 

p I «JJ jl (JjuiILi 4_iSLal i ^J*^ 1 ^ i(j i"i <1 1 Sj_flij (Jja (j^s sL^-Ijj pj (J^c-JI jl^ I jlj 
ScU^_t-aj JU^, ^jLLalul j^aSLi£ it_dj^tjj l_3^j_o a LtLaJ I j, 1 < a a jl (j-a^t-i jlj 

. (_gj mi j II cilj-LuJI j-i^sLi^. u 7lV> '< a ^x-i (jr^- -^^ =e - 1 j' ^-JJ* 
(j£L«j 1 I j i ■■ a ' CjljLio.VI «lj^>-l j uioJI SJLs. (jSLa-tl j-fC jj^ 4jLa 
4-JLjjtJi.l CjIjLlo-^U CjLLi^. uuJI jl£ I jlj .(J^tlll ^Ir La>jljj>.l 

,~A A , tl ^ I CjIjI j"i <t_o>^La Jjal (_^i>- p-^-i|-3 (_pslj-a^/l (j^. 

pLSL>.Ll Ljt_a I j y i ■■ ' p_> _IB 4fLj-Jlj 5jIjJl! 4£Lll uilXI ' LsjIajjtJI a ■ i ii tl 

Jj < a >i 1 1 . * (^ylo* jl d jS o c (^y^ p£l^tIlJ1 (j-a (JjLa J^A^ ^J-Lj ^tP* 

j_ol 4-Iai inn p£l^tll]l (j-o jJl^JI I J_fl> (J^-°J • l-ullj-ul CjLiL>.I ^j^ju 

jjLajj iCjlj_iilll (j^s « I (JlSj j^/ ^1 j 1 1 ii jl>>j jl I jl Sj£Li!La 

4j_UajtXI j Ltsuie )j L$_Lo (Jjla ^JLc 4_*_ulj^ (j-o (jSLiILi tjLt_iJt_i L^_La 



181 



j-jl_*_u £-a uaJLj ^Lj l_<a_ILa d_Lj_*_a 5J^Lj_u ^-^aj 

^jJoj_juj Cj lu-uJ 1 (j-* j^Li (jl LuSL^-i 4ljLaILo CjLjI -i^^J * 

.Cj^Ij (j-w < ,--> Lie-) ' La *3 3jL>.1j 4_j_uaLitJ ^jjn.VI ' M"^." 
(JjlAILi dJiTua-i LuSLIj . j^iu-lU dJJj jj- 0 LLnTo (JjtAj q\ ^-j-Lall ■ * V Lut ^jj-Lc 

*j ui c (j_a J-J-^l ' - II * J '** • 4_2_iLLajl! ^<u! jjJ! j I sU^ijLjtiU iau.ll 4 Ij i ii itl 

^ J I ") J^s-J . J^Lj_a 4jLa ,j_a JUs.lj JjJLAJ j<ul jjJI jj jj j 

p g j (J-iLi (J£^ 4-ui-flJ C^SjJI j^j^ L^-uiAj CjjJj 

3_u-aitA cjLUaj^j jj-a e^?elu jtul jj L^jl ^1 (DZT)Dizyotic twins 4_uLlj 

4j^>.^1 ^i-Il-S ^j-^^' ! j^>-V1j -i^J-"' Lj_fl>JL>.| ^2^-* C tJ->o5 4_ul_U 
jjjjJ^-i (j- 1 ^! 4jLuu-J Ltyljja 4jLuuJ oLLuLlL j] ? \ a ui] t Jj^?e_a 
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■jSljJI LillaJI 



p_j ^ **' 1 ' aa * rt (^CLjJL>. ijr ll I j i ii V -"'j La ui tlj O q-uuLil 3jL>.1j d ■ , ^.->- ^ 

jo-jI^jJ! ^[ i ii I «L»-j!j jjl-J j-i-' 1 - 1 o' ^_ ' "*' Cr*"" JUjlaI! t_)M^3 

I i*ii M i_3^li>.l d ajUalJ I pjljj]! 4^cj!j (jlj j_uj»jj! I j i ' V <L^ai.^/l 

.«l1j_lJ1 j-jjLj cl^t_uj ^Jt 4-Sji La!ll I ^jI^UJI 
(j ii j i ii tlj.3 j j i nil jjt j<ul jjJI sLjj/Ij^ ( _ ;r 3 d_Lal£L!! d j n itVl (j-UJ (j-o (Jjlj 
Jjlj i Charles Darwin (jjjl-S jJjl uu ^tc <j->i jjfcj i Sir Francis Galton QailLv 
3-uiljj 1875 j»Lc j_Juj jlsj .«eugenics J . itl (j\ . n-»o plr » ~ I La i a " j-L^s ,j-o 
(jl I j j a L^'jJ ««l!Llj_11j ^ * j JaU d 1 1 1 n (T1 SjJil] jLjjuj^ pjl ^jJI £tjjLj» (j£. 
. 4-ljIjjJ! '"'I fl-L^aJI £-f>^ J<j i nil (j-a (Jj^"*-! ^ (<ul J^JI c/V 4iLuaJ! tiajljijJI 

(*/G <a j i~ii a 3jL>.!j d i~ii a JL>.1 ^1 JLa-**( ( n 

I 0 ^ (ji LdJi-^LLiJ! 

4jjj>.^1 ^ul ^T(JI i Cj L»j-uijQ ^-ajJj LaJ_u i d 1 us a * Cj La-nTu-o L^J d '^1 U" I, I 

(j-<G (jj-^-1 1 1 ij_a di Luj.tTa.tJ 1 (J-J-S 4j 1 4_S_lS_>J 1 J , 3j-J_4_4 J_u2. ^ ' ' ^**' 9 

»l <i 1 » U (j La c I La tfJUt ( _ ;r i 4_2_l I tv. ^ sLuljj CjLu^Sij ^^>-J 
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<_2jljJaj ^ ■ u-j ' J^LlU ojsj L#] (jSLIj «l a b *» " ^"LLl^. L$J Cr^' ^i^* - ^' f*->^ Jh^^i 
^ j « j i-IaJI a^j>- VI ^ Ijl d S i\ laj 1 1 pjl ^jJI £-t-aj p j *^ 1 1 J I • Lfl-mij «l!u_l1I 
1 ' p j**'^ 1 ( — Sj^Ia 4-1 1 mm" L^a-iLj-J p-AJ^Lua (j-«jj p-#3LLo* t—aJlijttj (jjjj! 

. La jja j<u! jjJ! cjL^/Ijj cJL\j! 

(JjiLlII J^>-J JiIlS . oLa-uJjjJ! J-2j 4j>-jI Cjj^Ia (jl CjjJ La 4j| (^i^. 

i }Lt*a_i 1 2 9 Ja ■ < a H * d 2 )i laj a Lajlj C< i njt 3 )i Laltl i )) ^jlaTjl (jl ^llua 

iDown's syndrome (jjl.5 S-aj^Llxj Ja S a 2 ^ ,1 U*.l I ^jljlJI mJJj^ jl>.| 

«Lc^_a_>Jt1 1 o tt>jL>.i J_t£. (j^aSLi£ : 1 ^iij> ^a (jLilUjtj JL9 4JL1 LaZLl I pjl ^alll 
Lai j-^jJ! CjLajjj-a^^ mJI (Y) iS^3 3 00 O^l ^ jj- a _J>^-' S-LoLCJI 

4_Ljj£Lj » ■ ^ji> 'j-°VI Jj' SjijO^jJ! 2jIi^iVI 4-lL>J! <*■ -i ■ Loji^. 

^5 «LL«L^ (^IuV! (_)-a1 ^>> ^j-\_L>«_T I ^_$_u (jl 4_t£. ^U-l) XO ^j_aj)j^_aj)j^LJ 1 

.((Turner's syndrome j-jjjj 3_aj^tLo» ^^Sl 3JL>. 
jLfuLa . 4 i mi > JljiiL I ^jlr ^SL>J! ,jj^>.T JLiLl mjI 

cbLl !^JjL>-J , d aj| tall I jojIjjJI (jlj La-iS CjLa^Li>.V! (j-aJtJ '■ u-m ^ 
^ic: JjjjlILi Lol 2 fljl tall I jajtjilt ^ uilll 4jj.jV «LiVI J^Lilj La IjjTi^ 
(jl J j j ( ii ( _ ;r 3 I j 1 1 >i Lb (jl (_ji^. J Lola VI C^tj Lalj , d aj| U" 1 1 .-<! A , ^.11 3_j^2j 
Ltalll 

. 1 j il t a j^>-Vl J j 2jj L<j-Lu ij? -i1jJjLl1 ■ La u< *t1 i_£i_ua_(J1 

L^_i ^3 Cj 1 j LiTl>. 1 jj^^s \ C-'-lL^Ij CjljLalbVl i> JLA. p t^s* a ijr Lc 
Jjuj (J-J-^ ^ i ^jJ 1 4-Lu c_3jjJo jj 1 O-Lu Cj L_u 1 j J Lu j j ^ la * j i 4_J Lc J_i 

^j^jj>._i (J_l^Iu_uJ,1 ij_a ' 1 1 4£L) LuuX 1 (J-«1 tiJJj (J-uLlSj ^LlSJI j-u_ujlI1 



<u! VI k^jLjiljjJ! tfjut (<ii.j-3 ! jSL&j . }LaL£ Lia^o o!.sL2i>V! J£ 

. 4jilla_a (jjl fljgS L$_La 4JaxuX I ^jLllII ^Jj-oj j_}Ll!I (j«a tj^ 
^oILlI (j_a I cilLtA (jL^ jJiS . <■"«-»- iU j^>* I Jjjj-La 4-a3 (jL^ «U( 

.J-dJLi j! <j£- Lgjjji Jo-I (Jl L^aj) jalj 4iiLLajJ.I 

li^t-JI 4jL"La-i (jL^ tj^-a\ jjJ! (jj J-A (Jj-o (j-l^. jjjjlIIj . jjs-VI ( _ ;r 3 L«-&jL>.i jjJj 

j-*Iuj 1 937 ^Lc ijj-^ j 0-1 ^-^j 'j— (jjJaLi (jr^- 0^**'^ ^ rt J-*J i? 
^Ijljl ij ui r (jl j»lj-cl Sj i^i r I n ^ i'C a I (jULc sU ^La ti^e-i Jjl 

. ' £a_cJ! I jut . U 

(j-o < ) j-^ J ^ ^ ^-"j^ tj' ^^LiJI j/uljjVI ^1 ^^.^M (j-Co* LAJ (jSLatj 

JLsljj . d 1 , ^. A * 1 ^"^ *" (^-11 I Laj 1 I jqjI ^ojJI (j»a L>.J)j (j-oLaJ 

■ La a (j£Lj ^cJ p J^^* ^dj"^ ' O*"*"^ CjIjI i**<~wVI (jl La^ iljL>. Sj j< ir^i 
(j^, 4_aj>.LLl! CjL>.1**( m i o VI (ji (j-oAlII ^1 alrj ^LlLsVI f< La * rt j Cif \j . L$-*-oj2j 
£\ tsu ■ "I »l •> Ull qjj (jl . 4-aa^. J-a j-lc i—ajljJa 3-iLLa-i ( _ ;r & i_jjLjtlII aJJt 
SjLsJ jJI 4fLijJI CjIj_uG (Jjjj (jr^- 3 : j»L& ' ttJajJLa Cjlj CjLu/IjJ I j j'a (jl 
jL-jJ^eJLl 4_i^jj_aJI La « J j i L«_a I i^i i" (j-^' (*-JIJ-J-I! J-JJJ J-^ 
OjUtJ iCjI_Lj_>JI (j_a d aj I LaJLa CjLcj^i^a jd^jjj -ilj^l (j^J «CjLs^ti>.VI )) 
A^-ilg ^tJ-^I ^— ^^J-^-*-^ ^ (1)-° UL^- 1 i-La_t_tiaJLi JJl^j (j^/ 4_t-aj-3 
q\£ JLaS . jj^-LsV 3^° J^i^ J ' " U-° J -^-'- a J-^^> ' 979 ^Lc (j-^J 

iJirn Lewis (j-uJjJ ("hP - ur^^i J^^j' '^^f" * L A 1 tr 3 '-. ^ J- 3 ^ 

Lojui^. 1939 j»Lc jLLo 4_i£. J i Jim Springer j-aoj j i « 4<i<n\ j»ljj 4J 

.£JL>.J Ij-jfc fiLal^J (j£. i?t*r U (J^J '^ri- 1 ^- 1 -"! ^H-jl L^-Aj-a^ (jl^ 

(j^HijljlJI -ilj-^i L-«a— (j^ILlI^ 3 jjj (^y^ Jjdj I ( n (Jj-i-* 3 (jj-^ (jLu^/l (JjLxjj 

JLtJ 4jL^iII ^jjs jj>.VI LajtJL>.| 4j>-lj ilj • La-&jjl JuZA (j^. I 1 j " I 7- J 

lj-j?e_(2_ll (ji lloJ La ^CJ .(jl^JJUlIiA La-Aj I 3e a 1 . LaLc (j-uujl (j-a * La 

<>» U^-Lu La 

i4lt^_L>. (JiJ^ ^j-t-tTo L-iAjuajj 4_j_lL> SjLlaj (J_<i^t_) j^>oj-j_i_u (jl^ *. 

i L-oLv Lo J_t£.j i^La^U t?j-t-t."uJ jj-ujjJ i4jjl_lii_) ^-L>* (ji O-l! Lo j^>oj-j_*_u 
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JjLuj^I 4_u^ij *jj ' ^ 1 ^LilLLtalLa i ti \ La^Jl 1 JU ijj>.V1 jl ^*_] I a ft>jL>.t 

^ ^ JL>.!j £^oj (j-* 3 (jLu! iSjLo* i n \ 4_JT ^LxJ 
j_iie-a ^a 1 11 j . (j-uJaJ (Jj-i-a J J ' "I J*-*J (jSj-^ ' *J-° O^ 0 ' jjP^' (jr^'j 

JljLiiJaj (j^jLa^oJ ^CJU ijj 1 im m a 4_*_aL>. 4jr 5 w ...At ^qJLc <JLaJJ 1 JLA i la 2j 1 

jj^a ' * c j_Lo ^s_jtjjJ! ^Ir LiLx-ii iSj^ J)jl uii^j (j^J Thomas Bouchard 

. <?JL?EJ>. ^3 L$_i_uij <■"' « '^JJ C ^-'- a C^JJ) (jy-i-* cLt-£5j-iJ! JU (jLC^ I I II 1 1 

(j 11 j t j-iLj-Li-a ^^jJI I 1 j tl ^" J cjLiii jj^lj^LI (j^ (jficjj ,{ <ii (J^Li- 

. Lcj j t nt J^? «" i hj <LluiAjj ^Lula CjIjI ^!jj>.^/ 
*L«_Li j^-ij (jl <_j^Lc • **-*L)J (*JLc O-^J w ' ' f 0 -^-^ -^J^-^jW 

La (ji ^ I r .^jjLiLlI jjjuI! j)jju>- L^jl£L*a cjLujJI Lai , JaUH 5_uj_i 

: 1 ui ifr JLa <'^ T p^ jaJ>1 ^jj-S JjjLjuJ^a-l 0Jl>.J 

Oj£Lj I afl ia J£j i<U_ujJLU CjLlUsLjjJI (_>"jlJ-5 J ' <i flj La^-La JSLa - 

.C)l aJ SJI (j-Jt^J 

CjLjIj^j (_Lt-<Iu I 1 J * a (J^J .4_uojLoJ! CjU!jj>-^M V'J^ * 1 J'" " 

.3jL*_JIj 1 « 1 a 1 1 ^j)La_cJI «Luj ( _ ; ^LuLCjJJ joj^jJI-5JjLa_La 
«Lt_u_fl_l ^-La^l 1 11 1 1 Jajj-*Jxl1 ^3 La^3jL>.l Lj_tia_a-J I 0 j )1 1 lj JLLa La_Aj - 
4_jJjj-fljlJ1 CjIjI j 1 ntl ^oj ^j_a tjujl j i n ^5 ^jIj^ojljj L^-jJ! (jLufcJUj i 1 Juj^olij 

. IjLLl ^jl j a 1 ui (^utj-al LaiLsj L>.^jJj - 
I nfl ia (^JU ^LLuL\!l (jLl>.^3J!j i4jjLi ^JJJ I a $ i a J£j - 
■ (jjLau^. Jj^/I 4_Lll I nflia ^1111 1 - 

jjjl taJu JlLCla t-llj uillj jj^^-^' La^jljlLc Lai - 

! JUfc (jjs J-a^l (jl ^>-j^/l S (j^ljj j<Co- J-A ^i ? 4^ Ju^> JjJcjii 

d aj| U"l I jQ^I j^JI ^jjs-i ^Ijlji (jr^ CjLu/IjJ) ( _ ;r 3 JljLiiJaj Ji^J-JJ . tiJI j)J 

oJillai ^jLLuLtajjj ^jLta-tS iiJLc££ : uull ^j- 4 L^-uiaj 1 * < a 1 1 ijdLu^ (jl 
^jjs-^I i." 1 a 1 uj Richard Andrew jijjui Jijl m'ijj Jj^I L^-LsT Lutljuvl 
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(j^j^J (^jjJL^ I -i b i < uj Andrew Richard jijLSiILjj jijJLji Jj^/I I j u! 
( 2 > jj_jI^ ^ o i n"i i .1 clu\£j) Karen Louise u-u-j^J oj^i Catherine Louise 
l_a-$-La ^jGjJj (jLla-ui «d_a-*_a 4jr II (jyjij i(fiL»ijLc Ja^i jj-* (J^>*^ X^J 
jjLlajilJIj ijJJ^i. VI JljJ! ( _ ;r 3 4^.Luuj (j-Ujjj-ulj i Jj ( _ ;r 3 Sjjjj/Ij jtul^i. 4 » 1 1 n 
L^jjj (_gjGjj I a (j '< a (J£ C^jI^ njl'l riVi La-fl>J j-^J (J^j^ 1 ifll i i"i £-ai>-l (j^* - 
jJljj L^jLa h_3Jlj^3 -^J^*- 0 I J-A . <bl Laj a) ^Lijil! (jl^j i J * a a 1 1 

JjLuiJjj JL^J . (jK i nil 3-aLc L-u-i-aaJ Lx-a^ii^l 4 fljl LalJ I j<u! jUll L-u-i-aaJ L#jl^ 
i4 flhaJLI jft^jLuij l. i j i ,i; oLfl>lls.VI J£ JLa- 1 jl J^jjI C^&» : Hi — - N a 

^Jj . ^cjI ^aaJI 0 J_fl> ^JjLallll 4JLfc J_a <L>.jt l_Lal_a t j a a * ^jl^ La ^jt ^jji^. 

. «l£D jj t'lrjlj l5I ^iJLiai (jSLj (ola nil! jj U^a 

Jiii£ . Ltiajt ja_Aj-j£Laj j-jjj La-i (j-u-d^jLj-Lj-a ^LJat ja^p* jcjI ^3 Cjjuai JU3j 
, ^ jjl ilaJt ua ^LaJjjLj L)Lua_a La^-La <J^J ij-u_o1 ^a-^JL-) l_]Lt-a_a La^-La 

'j ui a J V j^c-i u I c I i j~l j 3. (j_a I_ljj_2j 4-uiAj oj^jJI ( _ ;r 3 JLUjI 3j_<S»£. 

^ i u-fl ' dJsaJI ( _ ;r 3 (jj>" Cr^ ^^i) 4-* I i.n'^l I 1 J * " i— a^JJJ 
4_Lal_!Ll! jj-j-u jj-^ 3 £-ka-d-^-a jj- 0 j La^-La d , ..A t c_t_tjtjtJ1 

. j^paj-LI a ifrqlu jj-a-a La^-La q] tiJLiJI ^Jl Cj^i A K mi a ^ >;r Aj ' '"'^ 

1 ^_a I Q i ,1 t cL>-jjJI (j-iLtJ I 0 <g ' a *(j&<i*i \ Jj^s ^1 (Jjjtlj J-^P 

,1-u ht'i £ L»5-u t—iLjj/l VI JJ-cJ V ' La b *- 1 ^ ^1 J i a II 3-aj^lHa (jl 1 ^"'»_' 
(<uIjj <- u i n; ja^jljl (j-a jjjij.iij (jVI Ijji-I ^ g i'C I j 

I j i ii ii 'i ULcj I , i ,U 

I (>a ljrJ ^\ 

t4-J UlAj «l_t£j-J>. OIjLlI^I J i( jr J_u_fl_l f L^J A^J j^J^?EJJ i(j-UiJL>Jl ^^JEJjLj 

. JlJ-i-o 15000 J-L^aJ Lla I^Kj IQ ^-L^jJl Jj-«-« CjIjLI^I ^ icj^jj?E_aj 
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CjIjI kl j ^(ABO ^jJI J5I HLA cjLl^-P-j! £jJ-0 cjIjLlI^Ij 

tgj I Mil lll^ 

.puljlJI ^ JSL! jVjj 4000 j 2500 La 

•uJj-**' j'jj' (J-^ l ^^ c -^' (j-^ Ljj ' "j m« <jyj-^ J^-i ("h^ - fs^'j-j v^- 3 
(Jl LaAjlj (<CLu 4_uLi]l 4-J.LlJI i_jj^>J! < ~ i j j i uJ JLai . dU j (^ Jqj>JI p j all 3»j 
«LL>.Lt-£5 Laj i a i~»J1 jjj^sllJI jj gla (_£-ii . d a i\ LallJ I pjl ^HJ! (j_a d)Lc j_aj?e_a 
dJJ j i4_L*.jj 4-Lajlj (jjj JLoL^M Jjia- (jX.Lti^.V! iJljjJ! <j-a 

SjLiJLc L>.1j)ji (j_i!ajjLj j**' I * 3* 1 itiiaj Cj L>. j) jUl 1 CjL^-a^M j^psjjtj ^Jl 
4lL_o ji i"~wLi Ljj i tij m a (3d>^ 1j^£Laj • iJ3 _LLill 4-SjI Laj 1 1 pjl ^Ull (j_a cO-^*' 

L>.jj (j^_j^_j t_iIL_LA (jLt? 1 4-I_4_} i I \j J j ui£ 4_uLaj <J^L>. j^>-I ^-Ji) J '""^ 

SJlj JlC CjLc jjjjca (jjjj-ilJ! JL>-J till j ■IsLiIa'^Ljj j 1 ty, iVI cLajLs j^s-T 
(jjjj-aJ! -^J-^' jLa»Lfl icLlx^aAJLa CjLJuj Jl3 (4jji-l) ^ SjI taj a j^c pul (j-a 

£jj (J^ * ^ U"^ 1 -^'-' J * Sjj JijJ! A aj| tall I j<u! jjJI CjLc jjjjcjs 

Jl^ j<ul jH)l ^Ijlj I ft la * " (j) liJJ !i . CjLajU U (jjs I a uil^J La JL>-!j 

Oskar Stohr jj" . jl *C . ..jl Lai i Lxj mi 2 j jI ifiu " SjILli <_ajjJa cjLJuj 
juii Ljj£j (ji (jSLa-i V (ji-!!jj^s ^Ir I uii ) aa Jack Yufe i—Sjj iiJL>. sLaijjj 
(jjj 1932 j»Lc jljLujp tiJU-j jLC^ji jJj jLSa .<uic LiL^ La-« La>lls.l 

.j_jj_a 3^LIo La-£jjJ!j (j^-J pJ La jjLcj-uJ .<LuLU ^ij mJJj^j t 
(ji i i I i"i j (ji^. ' I J^lj^^ cGLtiu C^^p- LjLli ^jjs (j"ij»jl eta! ^ji jK < iiji 

. * lfu^\ <Jc AjX\-*1\ cjjjkJI dujLa LajJt^, ^jLUI d u i mi 41^)->J p ' ga * | 

dJLv Lai 

jL>.i (j-aju CjI jiin jnq^. ^ ' ea rt ] tit-O^ (J_u1j-j_ol (^jJI *j ui£ 4_»_lLt_aJ! 

I o $ % i"i i a ^i-cje r ij (ji ipj>.jILa (J^L>. (jjs iS^i-f 4_La 4-tlLj La Jji (jL^J 

La-a (j-SLj joJj . ->J_>J! (j1_jjl_cJJ ^jucCili (jL^ mJ jJI «Lai ^J>J (_gJl5^jJ! 
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Sji^II oLjVjJI ^1 iiJL». jLc j . 1 1 inL «L2J I juk (jL£ jl 3 uiAjJI 

. LujjjLJI^ ^jJs (jjij^L«JLI Ij^clLa (jV! jjJj 

d i ii i-v ( _ ;r 3 • a b 3e a jJlj I iu£ ( _ ;r 3 l_Juj JL3 (j-usijjJ! (j-a ijLa ' J^-*J 
<j_a I .1 i t JUa.1 er 1 ^ •g^ji' 1 tT^P 3 Cr^ Cr* 4 'j' (J^ Cf^J ij^-l I <j^- 

jl LaaJI C^>o jlJ q j-S 1 1 ^>Jt (j-a jjs-VI ^Lcj it_!j_r»J! ( _ ;r 3 4x^3-^' J^- 0 - 5 

«Li3 j jk" (jl * J tJ ^jJI (j_a ^3-3 i_dL#3 . jj>.V! Cj! jJ£L*_a ■ SlLiJ La_AJL>.| 

1^j>. jLSLi_ujt (JJLij 4 _}j LJuj^jj (J-L^ajLfl Ljj i im m a «L_u!j_i (j£. l -^JL>* l>^J 

I , ^ ^ a (_£jGj-l jl£L_ujl (jL^J . (j-u^^Lj_Lj_a jl_La_o ijr 3 LaLc (j-uujlj d * i < n (J^L>. 
Cj! j CjljLlaj (j u-Jj jK ( njl (jL^J .ijJL>. (JjlS I j£j 1 3j i"i -e-a i_sLj^i !!} Jjjj' 

.tiJL*. Jjls 1 ji£j (jjjuLx jLUI 

i ^ ,~:,<~ Cj!jLl"L>.V! iJr l\ £_o^ . JL>JI ! JLA JiJt£. d i t~tt\\ 4>.jl <Qjj j«Jj 
t_fJL>. (j_a (J^ (jLSLa . J-iLc j J La t^^-JI ^ o * 1 1 ( j_a ^ i a * £3-^ 

La-A^LSj . 3^L>JU CiLij^ miUj jLfl^ll Cjlj d ^»UVI t_i^c.j jK i uj Ij 

i_xjJLjj/I (jl ^j>.^pJk! Jaa. V Jl^J . Ji^tla JLs. (_jJJ i^i" a OuL^ L«-a Lgj^ 

4_2_ii>. (jl JJ-JJ 4jLa t Ljj 1 iij m a (jj>3 ^-»^>J !j_o-lj . <L2jjJaj 

^1 j 1 a VI j-jJ-j (_L^-j jlj j^-Vj SI^jsI jlj LutjL>.l ^ 'i 1*11 i" 

I_J^3 2^1— J_I^ (jLaJLflj I 1 j il j_aLlaJ! (j-aj . ^jOJL) LjJI (j^"-r uaLiJI I 1 j~ j uaicju 

. 4_) J_) (jyl^. (j^jIu-L) (_$J-II (j-^se i*- 1 ^ 
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jj>.i L>.j)j j uig 4 i ii a~wj t_dL>.j j IS ( "jlj '(^tP* ^ 4j_uIj.} (jLa 1 Jl£[_Aj 
(J^JJJ (J~* *^ ^- J ^- J ^La 4_ajjj3^ JijLcujaj < " i La c I Jl9 d aj\ LalLl I ^jl^Hll (j_a 

1 J_A 3l_o* ^iin (j_a J-^' ^ j**' i ulj S Js)jJu_*_uj (jV w ^" (^r*"^ *^i>-*-^ .5"^ 
JLx-a jtul jjJI 3jl U"tl ,j-a jJLS Jjal Cjj^lol (_yjJI CjVL>JU <j-«-2 '.(jj^ill 
jj>.^Mj (jjvJLa La_AJL>.i (jlS jcjI ^jJ! ^Ijljl ' ojlgj (j_a * ij-aj ^ .(j^j>.jGJ1 

!j_l1o LiL&j_i mAj cJsaJI ( _ ;r 3 ^jl2j sL<j/!jjJ! (jl jJ-jj <ul .(ji-j^ j-i^ 

JL3 4_i! dJJj .jj^s-jGjI I ^ • • - ^pJ! ^tj-a^ (j^L-uVl (jJJ j j uiJ 

(jj-J-J (jL£ (jjj I 0 (jl ^s-jI^jJ! <j-a Jl^l (j-Lc O^-lj £jj j_^Ja 

fly I a S[ J <_U-S-1I 'I j 3. jj ull CjIjLiIo.! jLt>.l Jui^ £>-«-£• 4 IjU l_slj_<j/Ll 

J-a^t-j Lajj La^-La (jl ( _ ;r l£. JjLJ La-a 1 1 i .iri't (ji- J-tl J^C J^VI ^IjjJI 
Cj!j_uG (j-o Jj^iaJI (_£J-U (j-ti-jCiJI ^J^J H s ^'j->" 3-ajL2ll (jjs Lu i"i 

£j_a I j ... A i sL>.jJiiI jJal^jJI ( _ ;r 3 ^Liiej 4 _ =r J LlLl 1 ^IjJ-JI (jlS 4jLfl '(Jj>-aj 

4_jl_aJ JuiLc 3jl_La_i ^JlJjj-j (j^-i (j-ujaJ 3 *(Jj^ (JlLa jJiilJI < 
fljUa-i '"«! a ualj a_] dJJj (J-l3 LgjjGjj (jlS ^ <LlSj>JI 4JSLIj i4_o.Li Jj^l 

. 1 j . .. ^ < fiLofc I 

4_Sjj-Laj j-jSLallll ^Jj c^xjJLreJLl ^qj! ^jJI (Jj-« Ltiajt CjIjI jj-* J 3^ J^J 

i ^ r L^, La 3^ J 1 " ^aLfljJI jj-a (jr^* (l^- 0 -^- 1 * ^-^^ (j?-^ ^j^"*- Lt) «Laj La_u-i 

.(JL2j (jl i f I i"i j 

(J_l3 4_ajL>. CjL>.1"1 m t nl (^jjj (J^t^^U 4jjL?e_a i a-L^aj JijLtluj^j ^jt 

La Ij-jjSj .i-djl i ..II (JjLa> jjJj cjLUjJI j . ..l j j mm 3jJj^/I ^jLiill 

(^ylo* ^qjI ^jJI Jut^, I Jl>. 1 mi" a 43 L>. ^_a (JI*C ("itj 4_uLj-^SLII ^c_LI ^ J-*-"J dulS 
^Jtlll (jj^Lc. ' (-uuc9 3jJJL»_a CjLc^Jj ^_a ijj>.^/1 (^^1^. Lfl>JL>.l ^jLLaj (jl (j£La_jJ 

2 j . .. a * II CjIjLlIL>.VI I gale (jj 1 1 a sej (^H-II ^L^J^J' OulS LaS .j»L«JI 
l^j'q i^^Lli-VI 3->-jJ (jf iS^Lc I JLa. SjjLaia s L^jJI JjJi^s oljLliJ J 
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o^LSoVL^a 

3j^_t-£a_] ^ fl-lXse rt 4_jJj_La «l— Lu i_Sj)jJsa ijr 3 Lujj (jLaloj «La3 (jL^j .4_u_oA111 
(_£j_<j/I JLa_a j^s-VIj i a,\ La I tl ^jLi^s _ja> ( _ ;r 3 LJoj La-fl>jL>.L3 i4^e-Ualj 
iJI i_3j i ir^i (jusljjJ! (jjj-ifc J-#-La dllj £-aj '^r^l-i 



i a * 



a j j » i r-i (J_jio (^yJI Ciljl j'-^VI JLs. I I i La i *-» I LaJUx. La-fl>^L£ 

jj-^o j»cjG ^/^-^'^-Jl (j-* (J^ ^ 'f J ' - 'J ' a ^ * ^ * * * Ijl>> 

; I j , ..A i cL2jj_IaJLi (^JaLSJI (ji^. I j"^ "■ a «(_L^-» (j-o I i J * " (J^ C^cS-a-ij i«m 
. I g-u iSj ^1 ;L1I J-^aj (_^i>- ^1 j-a^/l La>j^iaj i mILi 

Ij^- Laj!.J i." i i ii j 1 I j» »> (jjJI S-jLtl (jl j_Ua_o-<J Ljj i ii j m a (jy>3 ^j^yj 
»l a i 4_iLiuj J^tj ^jl ^L!i_a i die-mil jj-a^ • i_La_t_tiaJ Li d jlf jJuj La 

J-jJ! ( _ ;r ^ j<u! j^i- d » j i ii (jrO ^J^ Cy *>^' <J J, '^ t i O' j' •Ct-'^JJ J- 0 ' 

^j-a I j ' j « ' cLc^a_a^?E_a ^IjljjV L3JL^Io_u_a 4JLaL>. ^Jjt^ci <J*->* Jl>.1^o3 tL^-mAj 
(jl jJL>.VL9 2'a.t '^11 ,jjs ji^l jj* La ^"n^LjJI (>uLa ^ (jL^ I jLa .(jJjJI 

. Luljj jjLu iJ-5t!^' (J-° J^*" ' ^J-^ C)JU 3^*" ^"L^ La^jU j a al j mAj 
cj! jjLi^sV! LlLala o'-^ La^la JSLI (jL^ j<u!jJ»JI (jLj jG^j (jLli!! (jLs!j_tLa 

JLj^QJ (jdajg" i ii a LljL^ Lajj La^jl ..AMI ? | q If jlZL»jj i(_gjLc j^lC (JLujj. 
(j-C I jLaj ■ I mi" 1 1 I jut j . ■■ flj (_g jJI j-a^l 1 1 1 JJ 1 1 4jj jL>. '"'I a i gall jj^I 
(2 'a I A",llj) 3_iU| jjj i.-.T jtl j jki JL2J S 3j-iLc j-lC. 3_2jjJaj »l n i ii^/l tlajljJ 
CjI jj^sI J^yi liLIi i— al J^j" i iiVLi L^J ^LJu V ■ 111 a ■ a ( _ T jk 

jj^I LaLalLail w La «"' (jV 5-3 J ^j" i u a (jjSJ Ji^ fJ^JJ ua: ^'j_3 3.'^ 

.(^_»_a 4_aJu 4_i^ 1 a i nl J-ajrtJ jj-L 

(j-a ^<i-fl>^l ir-i-t-l oJ^Lajj JljLiiiJaj J-flij Jl^J 
d-jjj^/l ja^jLs-JjJai JL>.I l^j^ju (jl ( _ ;r l£. liil j («-6^>- • L*- 3 3jp2ll 

' w * ^ ^ J ( _ ;r J-u!j jJI j<ul jjJ! ^tJjLj J!>L>. (j-a jJallLl)) : <lii «LjjjIj jJI i> J-fli (j^. 
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CjLuJ^/lj (jlr l_£> Lul (j_a ja£.jJLij .3_LC.Ua 4-il ulS JaLx-i LiJl>.j 

lj_i_ulj .j>LjJL>.j U, £ji-Lx$A (2>^- 1 ^ ^1 ^O"^ ^"*ljL9 L)^*! (J^^-*-^ 

J-_U_bJ . Ll UtJJ-UJ \ 3j-Al_l£_J1 QjJb i 1 Lt-LLt-U 1 (2>-^- <i -'- J ^ L-U' ^-<-L."uJ Lut 

(9) . 
. <( d____u 

L_>j!j_»-I j<u _y-JI 3j_i_-jJI __iL_ulj_dLi i." i i ii A 4j^Lajj _jL__3jj __iL_uljjj 

C-Jj-^-l SjjJLc. __iL_u!jJ ' ill "j' a . -djl i .illj Cj_1j_»JI ^LjVI _> 

1jJl_L_u _l)j_>.t J__j . 4__JL____o ' " ) I jj La * rt ■ J ' 1 3_5^Ljl1! 

L^j_) «L_uljj i Ljj i ii j m a 4_l_L>. (j-o 1 1 eaj] i Sandra Scarr jK i u 

«LiVI (j_a ju_.j_L3tji 3_lc.Lj__».VI J^jI! _--) L__^i__-'_ > lj d i i_JI 

.(2>^i!j _>--JI 4 tP" <j-°J VI ^jL____aV! ^gj" i. lit I 

(J^jJ,! 4_>.jl _>--*-! (_--) 4jIjjJ! j-j-L- (j^Lc ^LJ^ jK i ii «U_o1j J {j La «jj 

4_il (_Jj^>.| »l j i"il (j^-J jl Si i ii CjJL>.j JL3j . (JjjLJI JlJlC 4_LC.Lii>.V! 
JLjlj i^^j-uHJLj ^^jLjIj ^j-\_LjI1X t <JLaLa^/1 d*\ i uLaHa cLlaIo cL>.jl JL>.^j 

^.A^LiI ^LjlS ^jj J J ui I ^Jl ^jL^ La-Lu .jj-ijuic jj-* * ) J-^ J LJt - a i j! 

rj ^ j j • ■■ hul ^yblSUI j Lajlj ■ ....-» a (jjSjj ^ j uJl I JJt (j^Jj • (jiJ^.^jJ^iaJI 

J Ju La ^-Aj 4(^-0* 3 T t ; J1 p j"l £_iia .".j p gjl ^ ,".Tj ^Jl JL>.1 ^jj Lo 
L-LjLiLa- "i t ill j I i A a I j ^ LaLt IjJ^ i_iJ(Jj ' aj'.^>tl CjLs^Lc (jl (^ic 

(^jJLl^ 3_«_aL>. (j^s Ronald Wilson i Lg jJUjij j-i-T ci^Lij 
dJJisj i (Jl AU\I 1 j^LjII jx-J! (jlr CjLUjJI CjIj_u13 <Lj/tj Jj ^L9 Kentucky 
^Jlj>.I ( _ ;r i j-jJLi.! JL^j d ^ 1 1 U ", 1 1 ^jt jjJLj ^ SjI LalJ I j^lc ^<ul jjJI 4jjLia-i 
jj^jJj^/l (j-J i i nt I « Lul 4x-laIi-La CjIjUS i."i i u ("uljUJt (j-a L>-jj 26 I 4jL_u1j_} 
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I d .^."Oj .4_l^)—>J1j 4_jI2jl11 j4^j1jl_$_a jj Laj «\_Lajjj>. (J^t- < u-iJ 4j4_Aj-aX. (j-a 

(jlj ti la a 4_i J j rill (j£L4-i V ^Jl aUVI jut^, ^_a_Lll (jl (j^ i ill ]j 

<. °"' J I J La /«J ij-i-l JLa-o 4JLlLi (j-2-U JL>.| Cjlj_ii3j 

i4-aJaHla i njl j-uuJ! CjV J-«-a (ji (_dJj ^1 ' <ulo I . SL^S (j n'st M (ji oLsoVI 
j<ul jlJI (jl (jlr .^jjs-V ,j-<j/ (j-a sQlVj 4-J La^to-I ■ allsej JlS jAUtl ^J_21a 
I J_A (JlLa JL>.I a_L) V La— L u i Luj-aj I J i \ <lc j < nlLi a , 1 3jJ C^jL^ d 2 ll LallJt I 
Jajiiitll! j-aLjj ja^j jj (jj jJI (JLaJa^/La . 4iL LLajl I j-lC. jojIjjJI (j-tj lLijIjjJI 
' dioiej (jjjjl (JLiLa^l Lai 4j4_Aa_4_i (_^-3 d mAj Jjjj-LaJl (j^ * j**i i d uiAj ijr j!j^aJ! 
(ji^ jLil ( _ ;T i>. ljL>- Le-uslj dLxjVI IjLfli (jL^ JLSj .liDj UJ 1 * ^Ls jo^jLLj^. 
4— L- L - t -a (j_<-u (jj-^ (j^-al^-II Jlj>.| ^a_4-i 4_JL^t_i Li_u_i (jl (j^aj-uhj d c I Laj i til ijr 3 
i 3 **''■■ i ) I i f"i i (ji ^.jJaj i * V (jL^ «Ll (^"J i J- > *^^ aTqoJI jl i**<~wl JijL?E_a-j 

. tfJo-J (jl-a l_jHl I (j_a (_gV j-a-JI 
4_i_u_}L_u]1j 4ju1jJ1 (j-u ^4jl J^Il (j-a L-j)j 350 4_uL\JI (j^aj-aLj «L_o!j^ oJjLaj 
JaLujVI (Jj-«-a (ji J^-jS IQ jO^jL^j J-*-*-! (jj i "l_tj (0-fl>j-io-l .j_a-«J! ,j-a 

.4j^i.^/! ^uljjJI Jti^. JjiJti! ' ajuLa (jjSLj ^l£Lj 3JjLilll j<uljjJI (jlj JiajvjJi! 

(j_a ^"i u ( nl^g 

jJl^l (J-jJLkj (J_alj_«^ (J-aju CjIj-uQJI iJJt <j^J i4j^IjJ^I J a La II i_ojLIaj 
dtjL^ ULLs fi|_j| w 1 C (ja_*_u_LjJ (JjLJJ . «4_u-ul_t-ul 3jJL»_a (J_al^o£. Lj-La 

j^lj^JI ' La-llaJeliJI j-aLijj (jLfl 5J^jia JjJLs. (J^aJ (jr^ (JjoI_JJlII 

^ ^ . Ji-JaJI j^-l ^JjjJa JJLaJ (^jJI 

^jI i Jean Piaget o^>.Lu J^j .cjLujJI <U3 ^Jt\ , <~\ n_gjJ! jj^Jl 

j "J ^ ■' J Lr^ (J-^i^JI (jl tCil m i ii a -»JI (Jjljl (j-S i J a La 1 1 (j-ojj jai^. 

(j_a (j^La-j-jJ Sj_a Jj^/ Sj^l jJI ii>j_a^. (j-a 4-uljJI ^l^s* ( _ ;r 3 

(j^ " i i ii II (ji-i La_L3 4jI l^luj 2jj LaJLlI aJJt (j^i.1 J^j .ilSjLill tiJIjjl 

jO-C J (j_a jJLl d Laj ljr £ ^_Uslj (Jj_>«J CjJLa_J j_a_«JI (j-a cLulliJIj (^jVI 
i(_,-cljJI j-lSLUJI I r 3jJl2JI (jJI 3_ljIj_JI 3 j i mJI J 4-^jJI i-ajLLi^il 
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«L_uj^LU JylaLLU ijr 3 a_a_l]l I, ) fl> p ^* rt 1 se «j 5j p se >JI IjLfl) I a c I ' eaj * 

SjJlU! j tZjlal i all tijljjlj i3j_fl>LU vZj^jJI j i4jJ1I! 2 tin ,_£J-aj 4iil! 3j£l jj 
I j-A ^Ir Jl jJI «i_ijjtjJI (j-Tii i .itl j i** " J-«-!j • J in" i " olt i UjUVitl |f 
.joJUlI JljJljJI £-a I *X".lt jAUtt iZjVjLsuj 4jIJlJ i^gf '-J-J-*^ 

(jl 4j| J-22L*j .sQjj/ljjJ j^i-l *jj i njj A , ,iX \ (jj i nljij 

Lo jJ-2_> Cj I_Llj»J Li I la j "j a (_ 7 lSjJI jjjJJI (jjSLj (jl 4_ul£Lal (Jj-2j ( _ ;r 3 IJljj 
JulC 4_lLL*J1 4jIjJl9 fiLuj_LtI l_LiJt_aj-j JL9 L*_iT^ i^jjujl j_a_LJ1 ' la '"j > 

Sj'siilt jLjIjUll jLiiHiVI I" la itl ojutj .SjSLlI LuLo. (j^s £ t-'j-«-o (J^'j- 0 

4_cL*_o ip_£,l_LlJ1 ^ 3 j 9 I 4_»^j_a 4_jj1jj cLcL_uj Lujj>. (j-\_ao£L?e_a Lul 4_LLa]! 
£j_LjJIj j_a_iJI (J!la 4-UajjjJI cLuJLjJI LmaS J^?-^ 

i _ ;? _9 (3-^' (J-J-t-£5 LoILl ^LjlII ^Lj-uJI I ' a j I «L>.jj (Jj 4«L>.jj?e_ulJ!j (jjjLjJI (j-*-uJ 
p_o^ pjl jj (jjj 3_iLj»9 . Luj-aj J-lj-J-i J-A La (J^ C^jjSjj jj^S i LuLo* 

i I q^^I JLua (j_a 4_ujjj£LJ1 Asr 1 u itlj ui <fr jU ^ aJ:t - 1 (jr^- (J^j' 5^ uiu 

pjjj ^jj) ^t-u-t-a (j-*-u £-j-aLt_a (^^9 (jl_Laj-i_oJt (j-o «Lt_L*_a ^1 j_i^/ OuLlJI jj j la 1 1 j 
(jjjjL*JLj ,j_a (^ SjjuLLU LajLIIj . Jt alaVI 2_<K (^ Wilm's tumour 
iJLiia^LI (jlajJI jjj_JI 4 <j iUj i4i.jie_ulJL L^>L>JI 4jL^jI ■ La t j ((jutjj^/l 
£L_Li_jt_A 1 la ii * 4_t^L>. CjLLr*i 1 u\ j J se ^**' 1 ^Llaj ^Jl j j uiJ I 

. I 1 eaj ] Sjijjvjjs 3jsL^JI M-jLlJI (_Lal jjlII ijlu^ ULla 1 LuLo. (j-a 
( _ ;r i ja£LaJLi (jl Lajj ^jWi 1 11 1 L^ (jl CjI i < j < N"tt jnTa (Ji^ 3 (j -3 
^j_9 ^_jj-_a Jlj-IjlJJ i fi LL_J lj (j^->»-J 1 (j^-i La L_il_j_Aj (jj 1 jj . «Lc L_oJ 1 0 JLA 

Jl>-I (J^LalLlI (ji ' (j^, ' a uiSUI L^jjLij 4_ijjlo-£5J 4 LuLL-o (j_o j_ulC 
I j_fl> (J^J 'J-^i iJM" tr 3 J-iji ^ ^r!-^'j (jlJ La 4^^L«JI .CjVLcjs 

O-t^jJ (^y^ (J_ljm3 (j_a 4_l ^Ll*111 Lu SL q-i La (_£J_4_l Lj_lLi (jl (J^Je-J ' "U (j-a (Jjt^t_l 

^pJI I j , „ A '. SbVl (jjiJLj/ *U Lub! (jLa dilj LuSLa! jJ 4jf (^i^. .S^LJI 

(Jjj-la (j£, (_^l ' ' flj-LtoJ I cLuJbJt (_patj-aVt ^j^jj j 1 i*i 1 1 (jLs (j_a Lfl>L-a JLa-*i t nl 
.(^j-jljjjt j j i*i tl j-j-al 1 11 aj (Jj-al jj^a (_^| i4_j_Lj_>Jt CjLtllll » ) L^- jl -ij->*J 

jlj I j i j « .) 3ji^L>. (_g^/ 2 j 1 nitL 3_^uj>JI cjLj£J.I 'LSj-tj La jlj I <iKj 

<_ 1 1 11 I j L, I « J j 2 -> j -> 1 a tl ILjjLtjJI CjljL^ill J>c (_,lr Li3jj^2 JLaIo.1 

. Jj-aJI CjLj-Llo-I 
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i clJs^LjlJI g.Lo-Lt-11 

JL9 dJj-fljjJLi ^^Ul^Vl .U^U4."tla .^Jj^jJLi 
^.Ijj^.^ fiLu£> j-iJ 1 (jj-A-Q-i LaLlaj 4^J_ua_J1 ^j-^^- 3 i Lui-ll 

. Cj La ajjt^JJ 1 a ui^ C_)L^t_)Vl 

p g j I] J| j-'^J J-I I J g ' " ) J j>xiU LseXaj Lu-uiJ JJjlII 

Jl_>. (jj-II d Laj ' 4_LoL£^ O^Vl—?e-<-u-i ■ U.1 t 

4j^Lii! dJLtS.} ^qjI ^j^-j^j-^-ijJI ' La -*■ )j . i_Lb jjtcJLo 

^lal^-al a j^*- uiJQ £.L$_*_ui (Jj?e_*_uj 4_u_uj2_J1 ^lol j_a^>L! 

idJUii L-t-t-m ^jl£^ Lit i4_u_aAiI1 (^palj-o^LI ^ ~- ^ (jrfl o-"^ L 0-^-3Ji iSjdJ-c- W 
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t( _,Vl 

jj^sLul!! (j£, j-^c jj (JjiLj/^/I i."'K i"i (jjJI 0^-^ Cj^Lxjj/J 

1963 ^Lc ^ CjfjLl S^jiljJ (j-*J 'igj I .ill J-LC. dJjl I nil j 4-ulj^JI 

(jjjjSLj (jjIo~Li ^Li^i 4jj/ljjJl i>J-A ( _ ;r 3 . L&jLoj w La «J ClJIj Laj 

j-J^ pJLc jjtj 4 Seymour Kety u-H^jj < n.i <Lj/Ljj g>j L2i>3 
>-i!jj| JL3J . .ijLajL^j i_tlajl 4jj/jJL*j (J-flJiJ i(j iialll (_pslj_aV 4-ulj^JI CjL»jVI 
^Ij^j-V 3-aj}UI j-i^sLutJI J£ mJjjo 3_i£j_4jl jJI i nil (j! (jjib-LJI ftVjjfc 

: I n it * LjVI (j_a (j-l a ^ J 3e a >Jy O"^ ' J 1 * '"' 1 dti 1 -^' jl^V! jjr^ "-^^ 

t ui'l Ly ill 3^,1 II i_3jjJa JjlaJI JSL La-ALu/ jl jiill (jLuLJb>JI (jljJI jJI 
(_£l_J I n nSl i iij pj (jl jlll 4 ((jLj_LjILl.l) J I (((jLlLlaJI » (jl jJI^JIj 1 1 q j 1 1 A U i I jj'a 

I ^luJl^ cr^- 4j5^Q_ll jJI I nil (jj Tu tt- U (3d^ r ' ' ^^'J 

LkjL>.j (jj».L^lij^ ( _ ;r 3 IjJL>.jj .CjVLSLo^Lj SjLclj CjVLs. (j^s <la>i>i ^-y^. 
<LLiaJ p^J (jjHijj V (jjiLj^/ LujjLs p J J ' p (<u ^9 cAi^iJl (j-i-u 500 

jjulJI j_L^a_jJ (jj^s-l <UL». 9000 liJjLxjtjJt s.VjxS\ (j-sLj (j-« l^jL*».j i»j 

LgxSL^ 4lu ^ LaLc (jjj uic j 3 i ,i q-^ J^Vl (^JLc Ij^iLc; Jj^ 14500 (jiSUl 

. ( _ ;T j».^Jj T L ; JI (JjsLkJI I j Lx_a ( _ ;r ullll <_a^jJii 

jjt-(jULA i_3JLtk cLLtfcj (jr^J liJjLxjIjJI (jJl !>Lt-i5 I (J-i^J (jjj-ill (j^J 

Schizophrenia Luj^jjj uJI ^ n . <A.\ ,j\nt\\ ,_psj^iil iiiai£L!l < i ..VI i_al ^"i^l 
(jl i.'i" nl jjuLijjSjj j Mil La p j j a. I jHu » in (_gl (j^jjtj Lt-Lnjv I J-iL^J • 
(jjjl_Lll (_Lt>. ^5 ^Jt A K Mill i imIj . (J_ujj>. lJljjjlj 4jLj_4_i ^t)_A I J ^jj «J 

(jj a aj j 

CjLjj* ii. it i ii ll-(j-<-i (j^-i ( _ ;r tk ^LUsji d K i"i a ijr&S i-dJj (j^s J^l 'di^ 3 
Jl)jLj?e_i (jl (J j sc **i i n U (33^ L>° cJ-*- 3 * -5 Lx_a-cLti_LtL>J I ^j-aJ1 » i"i Q tpj i nill 

j j a i Lq-Lc <3_Lo j-5^1 Luj^ajj j i"ill j i aj Lukj . j»Lc 3^-^' 

.^^.LAJJ (j i^V i':,!! ^I ; U"-VI (^JLc l( _LaVl ^JLc 4^5}^. < s3 i i(^j_t_u y*i i u i nl 

(_gjJI a 5e uiJI (jl (j-Lc Laj^c lj 2 clu q\ (jjj ...AMI ^LJa^/l »^jl^" . ..j J^j 
I r ' «j , ajj jaj) Telepathic (^Jil j I" ILi 4_j (jj 1 * j^j-t' ij^ 1 « o' p^-j^ 
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3 i nj'ijJI ta .'-.Vl-J ^1 ^jlII (jjs 4_i^>L>J! 4c jju>JU (jlr £-Ljj>.I 

w flJLj Lalj Jl£^j Lai ^jJLll-i-ilj 1 i ii llj 4^j_>JIj ^^l£LIIj ^1 JL>-_aJ! j_iaJ(jJlj 

(j-C I j "i 5e i J q\ (_jlc IjJLajlj . SJlkILU CjLVoJL 4j i nAllI (jlslj-a^/l pic ( _ ;r 3 

: ( _ ;r jtj La jlj>. £L»_Us!j Lc!j_iI Lj-bj-ajj j i"i 11 (j- 0 ^Jj- 1 ' 5J)^Lj 

Cj^L*j_oJ1 ^fl Qaoitjj Ijji. I pj . (j-U <j-<-iJ!j iS jL>Jlj id_Laj_U L-bj^Jijj ."ill 
>A j , ,. A * tl jjlalj— a^M Cj^ t-ihi ^ r i**(11 pjl^aJ Cj^L?e_i_u I^ojjLijJ 4_j^j-a_ijJ1 
a i ii a -»JI jj^-J dH 1 Li-uj-Sjij j i"i SJL>. jj-G^Lij £JjL> i_dJ j (j-a I ^>-jj>.j 
(jc Ij-jj^ i_iJjisj V d 1 1 ni ij r lL 3 t O s ?\-& L i£' Lr^ & 'nil i_sVT 4 i n a -sJlj 

.(jKiuM 2_aLc (,>u <_p=>U 4j j^Jaj (^jdl 4jUI ^Jsi j^JI jJI JjL«-a 

*jl!L t LV! U-u-il La-^J) (jij-ajl U"a ,j-J_aiaj CjVL»JI a'jJt {_ya ^Ij 

index 3Jj! 4_1L%. Qai^lSj ili^lS jV! (jjj-ill ,_£jJ ^jj^j! jJLa ((^JjIIL «LV! j 

2_cj_a^*_a jjj^ill jLi-l Sjjjtlll lLs j La -»* ^Laj'i/j . SjjLLaJJ jjjLj/1^ cases 
(_paj_a (jj gj i"ij (j-a-a (j\j^j-ul\ <j-U_ul! jlj^^M (j-a ,j-u^liij 4j^Li (j_a <La^L>. 
d ^ , Utlj ( j_u_L>J1j J-t-£5l_ULJ aj se * La_i£ ^jl^La^/1 jJ-Sj L-u^J)^ j llltl 

.5UcL»l>.V! 

(i^J! (p^j ^jLaVl (j_a oLcj^a yjl jjVI *LiLiJ! 

(j-a idLaJLuJ! La^ Lijji^-ulJ I j . jlj^V! (jjs 5 I 2 p J 1$ ja^Cjjjjajij 

CjJLao (jyjJI t— ijLS^I 4c jjij*js (jc I j a ui^ I jLa . LijLc (^jJI (jlalj-aVI 

(j^laLJI IjJJLaj (jl (jj-aglaj i uj ja^-iLa Luj^3jj_ulJ! (jjs (j-^' ^ ' 1 " ' * 3J a 

Lj-uj^jijj uJI o-il^ I jLa .slLlJI jl cjI_Ll>JI ijjlajJi! pj*^! jjjJI "-7^-^ 
jlj^l 3JVj (_g j jl>. ^1 ji^l ^j,?^ 1 ol^ ^rA'jJ J-°' 3^ (l^ 
j^j-^i 1 .1 J-al^c ^Lj cali !jl La! i^jJ! oli <2j^IjL«J! 

Jl^S : Ljj^2j jjJ! ( _ ;r 3 t_4cLJkL (^J^ill 4>.JJ La (jLcj_<j/ 4j| (_j-lc 
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L^ji^. (jilaj (_pJ! CjVLsJI dl! j£j i Luj^jjoAll (j-a uncertain schizophrenics 
i Schizophrenic inaquate personalities «4_al3 j-lc. j <~n .^.n 

. 4_<a_L£LLJ Jj_i3J_J1 ijr utXLl {juljjjS^j j mi L&jl Ttr I j^)^"- 4 - 1 ^» <— ^rj-*- 1 tjL>. t_£UlJtt_a 

J j 3!u V i-djLx-i! jJLa a, M^jj L-tj-Laj Lxjs cb-u!jjJ! j_uJuJI I jut (jl^ jlsj 
(jl (Jj^ill » 1 1 a c ! fj\c q\£ I jiSLtj i [ju^jJsjj j uAl 3 < ..^ISLII cjLLjji_iJI V! 

J^I^-lL 1 0 I n I La (jj-^C J 1 ^' ^ ^ ^ L ^ a ^ e '"'**' ^ ^ ( -^- tJ p j**'^ Jlinfl ^ \ C 1 ^a_a 

(jy-t-J! SjLLaJJ Cl^La- i ntl ' i i n3Ei3 ^-aJL^-"i < u a i LujjjSjjj-uIilJ £_*_u1 ^aJI 

(j^LOll) 5u£TL>J! Slcj^ijJ.I cuVUJj t (3jli^Vl Luj^sjiJ^uiJ! oVLv) SJjVl 
(jjs Ljl li i"i I Li (jijajLtJ! (jjs jiji (jjjjLu j«Jj .t_ijLa^/l JSLIj («Lj^u^/I 

fi $ j I c Jj j La '_' ^jjj ui^j Ijl>.!j dJLuk (j! iUjjL^VI (j- 4 512 

w a se J ^jy-i-JI 5j a uJI l^aSLs LaJ_t£,j . [julijjS^j j i"i It ^_*_u!^aJ1 j j la * 1 1 

: f LajiAJ ^LU! J.lL^JI Ij, »,V ,<I ^jLaVl 
•.(j-tj Lujj^jJj .".tl cjVL>J Sjoil! 4 y ,i'<\\j jijijiJ! - 
^Jjlll cjjLai j»jJt cjjLs! 

C/.2, 7)74/2 (/.8,6)I50/I3 (a^L^^j-ulJI) 2Jj,V! 

(/.3, 6)83/3 (/. I ,9)156/3 *La^V!) d^UJ! d^j^l 

i 1 JJt p ^ AC \ ^JjjjiJ 1 ^ 1 jj3 t (2>^ J * L^-tjJ-^j3x Lt ~* u ^ ' Ct^J*^ f* ^ ' 1 1 J ^ ' 

^ 1 c ^-^Jjt^- Liljj^jj»Ltru.U ^_<_u 1 1 jj taJLfrll 1 Cj Lojj-jlII 1 ^ ^ ' ^" £) I 

' i j ^ j_S_j (jl i ^ r ij_tJ 4jLj3 ^^?ejL1j 1jj-albt_) j ^ T IL>. 4j1 1jjj-i3 »jJl>. 

J_£ j-o 5JLil_Lo ^1jj>.Li iBjorn Jacobsen jj i .1 i^L>. jjj^ j-A i ^ T £j-^j1^ w 1 -^** 
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(jj» i.n" ^\ ^-AJJlC jJLi JL3J idll j 

djvj-jr " < ill 3jJL«-tl SJj^iaJ! (ji^ajjl CjLL>.I (j-a lilljj i(j taje all ( _ ;r 3 

j-AU (j-aj (jU f tr^ h ' ! (l^ C 1 -^'- J - u La- 1 -^ (O-^-i- 0 

j»J^C .CjjJ.1 jo-g-jLj^sl ,j_a (jjjjJa (j-C <.N-»- jtl 4jaj> (^l^- 3-1.5^/1 jntj 

SLa^JI CjVLs* fvaju) (jl J^>-J «Li 1 VI 4-uLgjJI O^e-i-ll ^jLli or^i-^ i ■ caJ 
ijLx-uVI i. 1 1 1 n_t (jL^ I j I a ' Lj-u^^) j i"itl j» jJI t-JjLSl (j-tj Cj-iL^ 

■ (jUtll c^l jUi^VI (jJL: jjiVI l_Jli: jLaliVlj 

3jj_i*a OcjL^ «L»-jLLi (jLa Ijufc • ijr& (Ji>^ ■5(^1 J-*-*^ ^JJj (.^-3 4jfla 

.4_jJ| (Jj^3J La (^Lc Ijjiil^S (jj i im*CL>. J-lLlj l^iLxj (jl 
^£ (2^ i j**t a u d 1 1 ii itLi I J (J-Jbs-UI 4_djjJa (jt-^ (3i>*^ Jl^^l ^ Jlj>"1 i ulj 

>LiVI (j_a j-jj^I cjLcj_«_>J.I (>uj i. i i .I i tl CjJLSj .tiJjL^jljJI *L*j| (^Lj 

J-J-L-l L_4-4 (jL^ ^1 (j I c > I j * 'J** 4_*_uljJ) ijr 5 t. i I ii ill (j£. i ii 1 

j^JI jjt cLujjjJ! CjLcjjij>J,I Lijj.3^)j i"ill CjVL>. (J JL«-a (ji i_^*-«JI 

d J ft itvl (jj-Lc (Jj-J 44_UJl1I (^y^ (JJ i"m» I (J-° Jl^. ^ jlr 1-4-3 i ^ . ^ 'tl 

. 4-ujj^j3 j i"itl '"'l.'lj ta .'--VI cUfLuJ! ^LaljjtJI 

(jix.^j dJLla (jl (j-o jj V» «ul JjG «L»jLij (j! ^1 jLi/i I jtSL&j 

l_0 (jl 4_d_J_d_>Jlj .« L_uLl_ul (jj^J-1 L_uL_ul (jy^ljj ^5-3 *• LuJj-^JI^ J '"'^1 (j-* 

fiL_jJL>. ^jJL) jc_Aj-i_ol O-lL^ (j^-tjUll [juljj^^j j mi 1 1 (^y-Uaj-a ( jj-a i 

Jl^j . ^lUlu-hI ^O-g-JU 4-S-l2j>JI a jjfc (jl ^-Al laj i<LLl!I flJL^J 3 a^l c (_g I (j a 

CjVLs. (jl ^1 .^"1 j^JI iLajjJ L4J (jj-S-J CjLu/^j_LflJI Jl>.Li (_JjJjlII (jl 
j-iSLajJI ^1 (.g-ljj La-a si" Mill (^ Sji^Jjjs Lljj_2j L^J^ Lj-uj^j^ j i"itl » 

J ua_aJI I J_A jj iJ^I (j5^J S£ Sj)VjJI SjL^sVI jl taa. I (jl 

(j-a j-^-IaJ (<s-I Lujjj3 _aj j i"itl (jj^ -^J^" (ji ' ^1^9 (jjjji. I (j^-o-Li =La3 (jl (ji^. 
i5_uljj j-i^sU^. JL>-ljJ f 1 -^ cr-^i * (_psj alt ^jJI >Ljj^I (jlr (J-^ 
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g .' ' '<_>"jLh!^' '- Jl ^ ' *l ■ ' j**" ^ C ^L)J ^'-^ ijr^ (jjJ»-LiII 

. ^ ^T^ljlJ J ' ^ "cr^H" CjVL>. (j-° l^J-^*' 4_JL>. l_Lfl> ^aVI 

(_iJjj>.^! i nil CjLajLi i [jua CjJI^Ljj CjJI^I lX£ DJJt dJj_4JjJ! CjLuuIjJj 

j .'^^ j-^j i Leonard Heston (jj 1-ui-a jjLi^jJ jl>-j Juii . LjJj^ajj-uiJLI 

,d 1 , ^. A* | nill ^'lII d 2 )i Lag] I pjl jgJI 3j-fl>LLb O"*- i" Ljr) < "J f J d «L*_«L»_) 4ji j_$j?e_a 
(j^JLaJai J^Liaj Lji.jj.3jij j i'iILi CjLiI i al I CjL^aVI (_TV Ljjs LLsLuj! JL>.j 

(jr(_a!^lJI J^>J j—lj^sI lil <Lj| (j-Lc (Jj-j i 1928 

jjt L^j SjL^s^^J Ldsjj-o r U , I (jjSLj jj>.^?I ^IjjJI Lj-b^3^ j i~ilLi 
(jj£jLiijj i jK i nil SjsLc 4-<lc ^Jt La^s 'j^A^ j-^' J JlJ> -^' 

Jjijtl.! (jjs uLiia j-jj-I! (_5.II jj* j<ul jjJ! J jlkJ.1 (jla ! j-a> jai-jj 

. L^jU-p- Cj Lc itia d 'A 1 1 U", 1 I jajlalJI _Lic 

^Jl tiJjUj! jJI ^ (3_i>3 tfLuujI ^jJ! ^^LuuVl J^wlII I jut jlsj 

GJjJ>.i cr^\ <Uae-mXI CjLuuljjJ! C^i-UJ .SJjLx-a ^jji-l CjLuuIjJ jjj/jjJI 

1 nil (j^j i— al » 4j^iiLi ji^i t_jLi^VLi iCLiL^I sl^j^ o^j-^' 

jl 1 al I 4c jjjj^a t_ijLal jLajj! SJLs. 3j_JuC (^Lu OjlSj J^j . iaLc 

(^j—ulj t g| lxIlSJI I g *r g u ^jj! * JjLa' ^\ 4JL>- \j ■"■•<" (j 11 0^. 

(j^-i^SLi JLa gL- Li - t -a CjLLjjj - Lsj t ' ea 1 (j^-UajjLu (j-° (jL- 1 L^3^ (JLalo^l 

,_^Co>LlLI j» jl2j L^JSLIj . Sjii»U cLiSjj \ i nil (_)!«-!! ajJt ii! jl>.I ^^Js Jlj^qILi pjtL^j 

4_lL>.1 jJI (J_a1 (j_a j-uSLJ1 (j_a ^iisj L^t_ua1j I Laj i * I o j o LaJ 
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■ »r..<\\ jjjj 4jj^=iII a jut oJSUj j^s j . 3JjUII ^ji-Vl oL_ulj jJI ^pJI 
(_gjJ! j-aVI n_jj^>.l JoI_4jI ( _ ;r i Ja_i!jijJ! -s^j-j Cy° ^^-^ 

i(j\-jjLj3j_2JI ^jjl jj-la_La L#J (j-ujj iJ^eSJI (j-a jJ-iLiLa (jjjjjSJIj 

j^jkj ^^-^ clr^-p A ^>^-* d)- 1 -" (j£La_i <_3^\lo*VI 

jj^ojf li! <Lii 2 aj| U'.l t ^IjlJI vZjL-uIjJ i.~ni mi^ jJaj .^jjs.VI 5U 4J 

^Jl J^J LJ^£ j^VI ^_u-aj (ji tjLs (J^tSLJI ^jl^llJI jl>.| 

«LuLaJ 4jr J| <Lj^>. VI jcjI ^jJl (j-o (3^1 3^-11 (J^-*-a J ' a * La-Lu i4jl_LI 4jT b (j^ ' " a~^J 
(j\uJj-xSSl f^sr 1 11 U li^t-JI .1. 1 1 4jUI (jjj M.r j 

JL>.jJI 4jI ir^il Sj^sj^ (ji (j-u£j_ajl Jill Jj-^-LjIlI. 1 «.LbVI ,j-a Kety <tc J-aJca 

(ji_Lj».jJj_LjJI (jjjJI^II jl>.I (jL^ lil Lu^2j 1— al » i<il Jj33 4jJjitSLILi 

Sltoll i 1 11 1 II j_uQjl (ji^. (jr^JI 4j Jb_9-<-aJ! CjLu/Ij jJI dU-uj . LJ 

jnt l 4jUI f_y£ (jj * 1 "* Cr'l J^"J^ ^ -il 1 11VI JJJ (jl 4jIjjJIj 

.q^jXI I jut JlSLil 

(jjs i(_p3j_ll ^jjS 4_iSjjJI (_Lal^j(JI jjj LUajl J JU La 1 dl * ^ . LJ 3^=^ 

1 1- j^jt d aj| U"l I jQ^I jiJ| jj^j cLJ^e£JLi SjLi^sVI ,_jil jjJI d 1 1 hi (jl dJJ j 
SjLj^s^LI lj_jJl^ (J^l »l 1 11 ill (jLa dJJjl^ i4jLil & t n n-'wj (jjuii. 

■ ujIj ui tl (jj-3j 1 11 j (j-4J VI ' aj| (Jjal (j>^-iV dllj (jL^ Lxjjj i4jJj^eSLILj 

SjjIj^JI j-^LulII SjjtLa 4^Jj JJL*jJ (jVI |_gj^>>J CLlLsijVl (jLfl (jlc J 

.SlJ^SLII 
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. mechanisms cjLJI Sjlc (jjs Jl>.!j <jx. jJs LUaji 4jJ^cSLII (jLa 3 lill^ca 
hjLo^LJ 4jLL1II j iC^ySIll J^eSLI!) (^LjjV J^^LII i>° j*^' o 3 ^^ J^^j 

.,_P3jJ.I Jj^ ^ lr~lV Mill f^j-J! <j-°^" '-'.""tl ^ 

jJaj . J^tSLil (O^Jjls jjJj-I 3ji.i?ILj SJUIjJ.! 2jjUAtt oLa^to-V! ^ libsj 
Mark c^_l£j_<I/ ijJjLo I <i i» j iCjLj/IjjJI ojla (_jjl>.J (jl j • 1 tjl i j 1 { c,ys-.\ 
SjlaLsj (j!>L«jLjj Vidamantas Rayses L) ^Lila! jlj^j iSchukit 

JL>.jJ! (jjs -ilj-sl 304 lr (jjr i n a jLli-Li <j-"jjlj j '— ^J-*-" f 

jaJ .jjj-iJj^e^ i—jjLsl *LI uiC IjLoJj 4jtaL>JLj *L*j^3^/l 

<_j-GL_J ' ~ i j ta c I j .t_j!jjiJI ( _ r LiL»j ^tjjLjj 4_^>.jjJI 3JL»J!j (jjil>J!j j^ulI! 

CjjjIo*! j<sj . ^g-al ' I (jljjl '- ' ' ""^ (jr^HV J5 ::e ^-" (j -0 *— ■ '^J^ J-«->J. I 

p i n-»J1 CjVjLse_a (2>C SjLo ^-Aj Jl-lAjJI**m < ti 2 I jj j ta 1 ^Q^jLaJ (j^s CjI_Li£, 

LjtjJJ L_J 3_aLj/ 3^La A ■ ■■"< JLut jJLLuj/^/Ij J^eSLII j j i uSqJ 

jJujJi! j-^jHJ! I jjtj i^a^jjjl/ f. Li!il 4jj 1 n-ttj Lxj 1 n-ttj (jta j_" 1 11 U jlj^^/l 

. (2) J^^J! 4,luUJI jjIjJ! .. ,,,„ ; 4Ji.|jJI 
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p g j I r j ^ k j iSj^ljdl JjJlJu (jl jJl3 ^fljlr j ^K. 1 <j-uJ^sSLJI jnti'l 
j«-£jLj jlj^VI (jjtiil! ^Ltlai ' flj aJ La lj_u£j .j-iSLajJI ( _ ;r 3 i -ilj La Ca\ 

V L_Lli 4JLjJL>. ^_^JLc ^yuj 1 £-<-u1j p-L<3- * j i((3j^_AjLlLa 4_jJ^t^ 4_1L>.» t _ T 3 

(^jjJ! (jjjLl!! a ' i (jl (j I c '"'I jIj La .'--VI 1. 1 ii u jJsljJI i_sjju 

<Lj I nflitl (_p3jJL! (jlslj-g,! JJ(jUl f-ibJuLC j»j^Lij '(j^Jjljjl (J-^ 5 ' OJ-'J^? 

(j] jj-aAlII ? LJal ' a lujS'Ij . ^jJ! ^jy^J c/^-«-J1 ^jj-^ CjLiljJa_ua1 jjj^ <?J_A 

«3jj_ajGj.l 3_J^eSLJI» 5JL>JI i_dij Laj-u^i (jSLx-i 3JL>. jj* ^j^Ll!l I jut 

I jJLLLa? I jlSLaj . jlj_3^/l (j-a 4_L<j<-a 3x. jjjjco ( _ ;r 3 j^jlu Lgjl Li£ i<LUajsL«J! 
!j jl>.I Wernicke Korsakoff syndrome-L-Sj^Lj/jj^ ^jJJ 4-aj^Llo) fu-u\ l^jlr 

->l>aVl ^ Lj^LiJI (jl Ijt^V jlS^ . I 1 ,,, 1 ljJL».j La (jLcj_<-uj 

1 j ,jj t ( _ y j_i i 1 La^ I gliaglajj ^ i_3a^L_uj^a^ llLijjj 4_aj^LLa_i ^ |1 L^aJLI 

. Transketolase 

(jLa Jo->JI (j 1 n-»Jj ^-Lj-LjiaJI jlj^^l (j^s jji^I iB t_! CjLLloLLj^ JL>.I 
(^_jJ^e£LJ1 (jt i^r^ * p-^jL<3_>J L_sL^ (^_aLj!ll1 (j- 43 jJ-2j p_AJu4_i 1 La 1 I ^LatlaJI 
Jj^?e_a jj-ujls . d^j i nil 4_u1 JjlII p^j1_}L*_) UJJJ J rt L^J-^^' fiLo^LJI jj-* 

(jjJjI—Lu V I 1 aJ? ja^JiSLIj h_3j^Lu/jj^ lLLjjj Sjsj^Lll Lai J^j" < 11I I*^- 1 ! 

.pujj^l a 2 ' (jjs p^jjLuJ w aSLj (_gjJt jJ-aJLi t_j (jusLLtS 
4^LuaL) l_3^Li_oj^^ dJL)j-j^ 3_aj^LlLa t_ii_Lijtj fiLul£Lal $. LJaVI ^* * ^jUbIj 

a se a ^LSLal (j^^i-l j-^jj .4_J^tSLII Cj Li (j1_oLuJI 

<LjLa j-^>-I ^(jj-^" p-^-i d)^- 1 f*^ ^—^i- 3 *- 1 0 13 ^ * t— al uu^2 (^f^J-I^t^LI 

.p^jlj-iJ (_^L>. tfLpjl (Jju (jSLxj 
Jj LjLc jl (Jjal Lojac ( _ ;r a Luj^ajj-ulJIj 4jJj^cSLII £jj jj-o (_pslj_a^/lj 

t^Jj"r"i 1 n 1 tj^-i pJ (j! '' '* ' a j L4-4 L^jl tiJJ!i . (j;jj>.^l j^palj-a^/l j^^- (jr^^J^^ 
v^jLLoJI ,j^4laL< j_<jj?e_a ufJjTLtTu.a (J^Lij jQ^=-t3 3^Lc ^^j-Aj ' L^jIjjjlj 
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jja l_jl_Ua_2JI JjL-i-J 3_ulj^JI CjIj.j5U Leal Jij-" i ill (jLa liil j 

o jl^J d j i nL-u^fl cjLjJVI (j-c i_i_<ii£LII w I c LZJj jJLa . 4j*jLu j-«Iu cj jl>. I 

^_jjl c\_ii_jj-Lajl i-ilj^tjj jlj . LlJjJlj fk^j ^ i mclu (^palj-aVI 

Jj Juo (j_o 4_l3 (j's n"i i ii (_g jJI ojs ^11 (j-o J^i Mj-"*- 1 *-iljl 1 1 1 1 1 L$j (J-o-tJ 

I—LlSLoI LxjjJ i 4-ulj^Jlj cL^LuJI Ltj_i^3 Lt£. (J^Li- (j-a (J^LJail 
jjJOl ~ j Laj 3Ja-Sj ^1 J i a Ll <L3jju V La jJLS J i aUsej (ji 2jl j l!l 

. Lll-»X ^La J^C. (^LJI 

(j-d-jj-JI S> C ^ It- j . ^ 1 J** p i n-»J1 g I l ga£ 1 I j_*_ol ^ij^is Llaj £c_U (Jk 
>Li 3_Ll£ J-o^l Jjf IjJJ .4^Usl j jil 4AjIij i_il2JI j (_yKJI J 

^l_)J i3j-L4_4 a51 ' ^l_) 1 1 n SjLfl (j_« (JLLsji 4j^Uj (j_« <3-«3^ '(J^> 

j-Uj . 4-LlJIj p i ii ->JI <j-tj 4j jLkJI (Jl i ajVI ^jLj_Li ^jjJs^j SjJLx-o CjLULujI 

d 1 .^r j j (J^J f< ' n"**-!! ^^5-^ JiUx-l * *1 . ^r- VI ctljLfc d*C i i"il j^_>JLI ^Jt 

4jt_u_t^J . Lst-Uslj (J3^-l (ji JLjljI (jLs 1 JLA i ( jjjL_u^.^U ^c-Ia i 

(j^jj-aj i ii 1 1 (jLSj ■ <Gj h iMj M^"^ VI (jj-Lojj V «LajLflJI nUtl q\£ dJJjJ 
(jl mi (j-* (jr^l JLoS jt^ . ..jt Lcl , jLtSLII i n" ^gjJI ^jl ^jj, i^"«i ^j^jj^jI/Vlj 

(jl ^LlLa ljJUa_jJ lidiilaj (jjjji^cj 

(^la jJLl (jl I ji^cj j fl-Sj 2 c J a ' aJI (jLajj^/ (_L»-><J <LuLij gSJI CjLoJu^iJI 
jj^ <--i£j-a jJ,l (jl ljJU>-^3 j^j>J,I (J^Li- (j-o l^j-Iajj .sLLiaj 4^Lij^jjIjJLi 
j ui c ^_j_uLLll (jj-aJI t_£i_t-aj_La (J^ijt-ij . Li^L>JI (j_a cLc^_lLo (_ flj i i<t 

(^jl_i>JI (^Jl ^ j 1 ' ^j" (Jj^Ja (j-sj-j (3.'" M dJJ!ij lJsIjJlLiIJ 4£Lj1 n"itl 

.diljl^ jj.1 (ji Oljji ^pJI 
d'C i mi Mj^t_) «ui (jj^_ij .(Jjloj I jLcj ^t_LI Lc (j^l (j^t_)j 
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J » ii II IJlj-J (jl jJslj-JI lJr £ ^jU" i n_i 4j|j i L^J <_ mtI i Cjl-aaLtU 

icQj J_>JI Lo^aJj- &T L U (Jlitll tiJU JU ^1^**' i 1 La (j i n~w Li fibjLoj (jj^jj * d ' * | 

(jV iL^ljJLilJLi sGJjLia 3j£La Lijuj IjSLaj i Cr j^pSLI'^l i_^L>JI Vl 

JLS Lul (jr^J . j-U 4j ^ jJL La J a ifuj (jl (j-a ■ La i lul i—SljJtljJI 

LUjLa UM VI 

I \2^~ *U (jlfT I I 
,j_a 3_LjL^JI cULej^s^J.1 i h <i"i -» o ni]aL-a]l 

jjLaj (jl (j-a jjul LJj La (j^tjj • Lg-a£L>u c^o lilta JSLi neurons '"'I j LajJIj 
jaSLxjJ! (jlr LjjLcl i iu 4jljj>.| (_gl i4ajjil jJ.1 4-iLa-" i ul 4_2jjJa Loj^J I JjJLso 

. a J mi i L$j jjGj L^jIj L^_l3 
. j-U 4-LljlI! j-JjLj 4_ul£Lal 5J| mi a i_Li3 jL<IlJ (j£j j«J LaLc (juujl J-Laj 
iCjlj_uil (j-a i_ijl JL3 ^ S I'm (_gj^j_U ^ j 1 rM < 1 1 jL^jJI (jl (jaJSjJLJ si nUtl (jL^J 
L^Ls-jj ClLajU U (j-a *Li^5^L>. (jyl^. J-flJAJ (^yl! I CjIjIjJl!! ilitjl 4-a^a 4^>-l jjj 
(jl jVlj (jl mil I J <j1^.Vlj JlL>JIj i"i\I l^jlII ( _ ;r 3 Sjiajvall 4-u-u 

j_tl (jl (ja_UsjHflj IjjL^ »l nUII (jl (^i^. .'Liii.ljJI »l liac *^lj 
Jlj>. jcJil (jl (jj I S-1«J I j_iL^ . JLai . 4jtjlj 3Jj-C 3JL>. ( _ ;r 3 J-Aj 4Haqla 

(jjjj «LLu jj>-Le^ J^sJlJLl ^jjy p 1 1 1 7 JI JjLu (jl i=LaX. Jj 

JajKJ a « jj I (j^ajHal J^J ■ 4-i-i/l 1 n-»JI 4-ILa^.l i^LiJJ Sjjn ajS^uJI 

j-^)— a (jVI (jj-^J)J (Jl 1 >■ (jj ' aaj LaJiLa Cj 1 j>j L^r a 1 1 S^Lj^ j^j-a^ ^c_U (jj ' aa 'J 

>La . i_gjli fj-^^-* SJLa. (^ Sj^cjII oLjVoJI (_>ij^>J (^jjjMSLiyi jJ.1 

( _ ;r Lc ^JLloj 4jjj^s (JiLa-sLajJjt] I sUoj-lJI CjUI jQ£.VI VI j-U ^1 Jj-^iJ (jl (j^La-i 
.(J^eSLII (j_a ^ L2j <Lc jj^ La_lj jl «Laj^_a_>JI 
(jaJ^Laj I jjjLSLa . lLLI j ^Ir (jaial JJ V (j^i-T »l air ULlLut (jL^ 4j| (jlf 
I i i" JL^j ■ d j j 1 1 1 CjIj—ljLjJLI 1 a. 1 j * , ,. « jj| 4jL^-lII ( _ ;r 3 i.'i "ij 1 u 4jLi 
L^jjijJj (jL^^^I i-iljl 1 .ill ^jLaj (jLi d ■ nij Sigmund Freud JLjj j^a juj " TJ 1 " 
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jaJ ^ . Utl ^jjIL>J,| q \ (^Lc . 4jjLaj£o-u (jjujiI j-o^l 5-jLjj (.^-3 L>I 1 a ""^j ' •■ 
L_al i^'.iiV d-ajMJI CjI jjVl *Lljl <jji 2 j^i-Vl 3IJMI Jo2jlJI (^3 £>SUxj 
' " ■ I j-S J (jl 3.JjJ_«_ll Sj—ti-VI Cilj I i ii 11 ( _ ;r ^ VI CjJLkj j«Jj i4-ul£LaVI aJJt 
L$J «Lc^aJu-ll <-il^l i nil l_3^_u-£5 (jl 4JLjJL>. 4it_i_uljJl d ill pJLc j^lj-a 

'J ***'^ (1)-° J^J-* Cj^Ij ^£ ( _pajJLl <l *^ ila (j I uij JliLej^M Cij-a Jl9j 
J-aLc (_p2>I! (jl *l a I til (jlj J-fl3 i3j_o-Vl 4JLA2JI oi>^II J}L>. 

1 <Xj lj-o*ij i 4_ua£Lt-u jij^Ltl 1 £j-t-aLi£. (jj a , ,. » 1jjl>.1 p3 i LaLa-i (^j>.jL>. 
ti^e_iJ! p j 1 nil" (jSLa-tl (j-a J • <l 0 (j U, I p-g-3j uiS I."' 1 11 ( 11G (jjJI CjLj-tiill 

(j^o S-uLU! 2_L».j_tl ^ LU) La (jVl o^tjj . IflmrVt J^I>U (jJI jll ^ 
I jl£^fl Mechanisms cjLJVI < j aj ^1 Jjj-aaJI <jji >-l*jIj n_al uiSu . nVI 

J IrO j'ltl JjLHj J^ 0 -? 0 (j^*- 1 '((<>t«*^ Jl ji l^^CjJI jl iSj^l jJI) 

(^-Sl j_tl J-a-C 4_3_jjJa p ri 1 Liijij JlSj . ^cJLLj CjLaalnAI liULvujj ^jS 
4-Xj LajJ I L^LiJI (j1_i I 0 .ft Cj La j U U Jii 4ijjJa (_gl LgjLjj" 1 n a 

,~A II La_i3 jl 3 \j a 1 1 1 
4 1 n n->- Lu>2j ^-OOJlC jJLu (jJ j-ll ipJUJI (jlSLu/ ,j-a Jl>.Ij J£ (jl JjitliJj 
(j£La_U (j_a (j im tj J-gJI (j-a Ij ui-C SjLC d a J ' a3 Cju 4jjJ (j^j^Li 

( _ ;r 3 (jSLaj 4j| (j-1^. ii— ojI^J! J-fli (j-a (JjIS-j VI SJL^aJa CjLsLval (Jl 1 aj| *lj^>-l 
j^JI 3-ta-S-j (^1 ,j_a SJLj/j (_Laj iS_lUJ,I oUISUI (j^s t_i^L»j >lj^>-l i4jLjJJI 
(jl (^r^c . (jjUrij V ja^-UajLjj i^(j fljl jjt (jj-ajli r~i 1 n_i ,jjjLl!l ^ iaj 1 j .(Jjj>.( 
Jlj>.IjJ13 4_Lj_«_i i_ijL* (j-Ilj (j-a L*jIjj>.I (jSLaj (^H-II CjULISUI «4_ulSLal » 
jLSLj V (^jdl t_4j^pJI ,_£J-a JSLi tja-uul ^ ' h ■ aJ Jill I j-Aj .Oi^oJI Jl^Ja 
L*JJi£. jJlSjj) jJil ;"il . . jj^i ^ . ^ sej VLa (jij (_gj^>o (^^ill Cj^LcLalU p j aj 
3jL>.l ^aJI ^ ■ ' ^>*tl ^j( i_3jj-»_ll (j-aj . ((j^a-jljjJJ (j^_j^_a 5j -"-^ (j-u ^jljHj l_a_i 

,j_aj .^jj^Vi a j j i^tii b>UJi £j> ai^j 000,200 ^ji J .^j La J*r*j 

^j_a 1^1'^" 4_ilHjt_a CjljLlul jj-a i_La_iL-t_l 3jL>.l ^oJI ^ ■ ■ aajtJI ^Jj LaJ (jl jjSLa.ll 
^1^." uiJ (jl <U^a^il ^ aJj ^ 1 .. A i i-.ajtl ^'a d j , , ^..tl L^LiJI oJLA (j^ CjLla 

^IjLiVI J^ 
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2j u ^j^l-Jl ^JjLj-ujJLs . L*»a LuLui_j£j LuLj-^ oLa^UU cHil ■ ■ ^*tl ^Jj.ujjj 

^ i ' -^*t1 cL^JJaj CjLijLui_jSLI1 cirH - " Or^i t-L^"*-^ ^-^^ 3_}JjLLa ■ . 

jjl-J Jij-jJ I (j-a 4SL1I mi" a sLaj^J ( _ ;r fl> Oljjlxa-jSJl aJJt . 4L-uj_tl 

Jj t aa I" j 4_jJLlJ1 tLxu^ajJI «LlL>J1 ^_u_uj ^-^^ Cj^Lt_uj-U ^ a i h" 

^Luii,! JjjLLaj d ■ < ^*t1 (_^jJo ^3 £U^>L>- . , ,. jj > 1 lv," ^ i L^j I j i --^ * 

4-uLij^lb J^" J I J^*-^j cj' (j- 0 O^" - *-" ^-L^-WJ .(_Li2JLi 

■ " 1 1 i ea ■ * 1 1 I j j (_£jj>.i ^1 ^ j i a c (j-a LaJLa 4_lL-ujJ! tijj^cluj i4_JL>J! ( _ ;r 3 
. 3_fl>Lla j jf 4jjsL«lil 5_uLjj^SL!Ij <^jl_LajSL!l 
. 4_j aj «Lj La t. . niv ^J_jLdJLi ^ a u a* 1 1 Cj^Lt_uj»U ' - lj I JL9j 

(ji g. j LaJi ■ ■■" jj^jjl! cUJuj ±\jja u-bj endorphins «Cjl_L^3jjjj^l» ' 
jjj^l jjtj ((acetylcholine ,jiJa^Ll! Jj"h . »l » i_l!LLa>j i^J^/Lj ( j^L^>.'^l jt*i=j 
(((jusLij jJ! » (JJLlAj ^ ■ i a£ ( _ ;r 3 Lljj^j JL>.!jjjj i Lc jj j Cj^L<j/j_U jjI 
j<u ijaLilIlj i-djl i .ilLi ^aoaej La-i3 Sj j La H Cj^LvujJ,! _9-*J dopamine 

ja_J!j» j it_iLu^V!j ^aJJLi , La -'j a 4il jJ-jj i^j-II Serotonin (((j-uajj^j i nll» 
3-La-S-i-llj ■ ka • jj jg lc j<Ja.3jj J ' " LI J-UaJI jjtj ((norepinephrine (j-jj-o-Lul 
^jajuj . 1 S>J^ Cj^L_oj-a JL>. La^ i ijr ijL^J1 JaLiolJI 1 J * ' ajj i^jl^JutJIj 

jl j i^i 2 II « all SjUI) mescalin (jiJI 's . 1,1 (_xjJ^jJj d j uij 

lJr £ j ut'i '< U jJiiJ,! t-ij^jjj 4 I ir^ill (3^J cj u i^ w i> J 1 Vri^J-^J i^'Cj i U 
JjJj l. , j i uJ La LJLc (^jJI LSD 4 j iSu i^>a J-Aj (DMT a i ,iU ^jljAII 
(J^dJ (jy^-Il 4jj-La_Jl 4 L^jLuI q£a (4_»jLtiuJl j "«ljj LalJl • ^.j'^-S ^.Lt-^ 

Lul j£jl! ,j-a «ul ^jlr jll (j^s 3-lLs.I jdl LlujiJ^j I j < j j U jj-ij Lijl 

cj! j i ^ ", < i Lxjjj . jl! i>jLas ^Lljl (j-Lc «SjjLa» cjL<uj_il ^Lils jj-Li 

cLu-c^ajJI Cj^Ljj/jJi! (_>^a-»J ^LljJ SjLjj l_La qZulA (._ i 1 1 n~ 4jj!jj i_j Ja^>-J 
. ^Lj_a i_La j« tiaU j^pajjuJL^ (^^y^J-) J-^X 4-iL^-**i ( nL^ 

CjI j ir-ntl <tcjjaje-a La ^I-jJ,! L^jlS jjs (JJ^ drf' Jj^" lyjXaLc ^j^Z. 
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|j| La (j-iLiJI J-aLJIj i(2u1l^aJI 4£>»J1 '5jj>II »2^ljJI)-l^j Sjjoil 

«4jjI£» jl (4_uLj^SLJI i "'I i a ■ 'I 

(jl La! Laj-a-C 2 j ■ l a « 1 1 Cj^Lvaj-tLs . (jLjJI (J^-M <j-° ^* * 1 ") *— 3 L-La^il 
1_Aj-_ljG jl C"^" * ^~*~ a (ji)" 0 ^ J*^" ■ , ^.«t1 C-^ ^ j jjj Lalj J-JJJ 

(j^aJLLfl . L$_] j-jLjJj L - r -'i-^ . . ^. • tl c\_£, ^_qjje-a 4jlj-lL^ ^L^- JLaJJLJ jl i ntl 

t^JL>-l Parkinson's disease jj i " m^jL (_p=j-a <_u . nj jls }Ha ^j^LjjJI 

( _ ;r 3 (Jii- j' 'lSJ-^' d * *° * " Cr^ C ^ J ' '"'L'L? La ■*— I i. i j i n_l JL3J i j-U (jjliLLa 

. «Qj L> tLalaXa ( _ ;r 3 Cj L j^j^J I p j La 
Lcj j A (j-LSjJI (jlajJ.! £^ajl J-^' tj' (j^ r ij*' ijstill Jjjj 

^x>. jjLu LjK ( L-b^^) j ui I I j it_iLi^V!j i ( _ ;r <j/^J! t_iLu^V!) 

j_tl *lj^>.| ( _ 3 _3 4_j_Lj^a_«JI Cj^L<j/j_U e (j^a jl Ji^-lj j-^jJ ^-^r 1 

•■oLal uu£VI ala^ i,iii;ll j-uLUI objaSLLjl ^laiejj-ul Ji£l JLSj .<LaJljJU 

£j_c LgJ *-* L^d-" mil 5_j^2J 1 cjIj_uQII cjI j j_i3L2jlJL3 

. d J i ' Cj^Ls_ujJLI j-j^j (_£ ^**i i ii a ^Jj Jl»j JjjjJa 
^ « j • La II 4_u^iAi)l j_iaLL«J! 4-<JL\3j ^ j j-i a « II Cj^Lvuj_U Jojvjj 

(jl JJ-y 5 SJa^LtJI OJLA ( _ ;r 3 4jIj^JI j-jJj ' -<-L!jI uill SjjLji-^a-LjJI 

jjjjlj '.cLijLL^aJj 4_ll^L>J d 1 1 ii itL (j-^-u-^L-ul (jJJJ-i < « I" CjI_Lj_>JI 

CjLLjJ 4_La S-j mj (_gjJI ' La La >■ 1 1 ^aLj^JI J'C i""t CjLuj>JI (j! jjk Jj^' 

^ylc SjlcI i nU L^Luutl cj! ij-r It (jLa I jl^jj . j-HI Ljj (^^uj (jr^' u^JLH^' 

^1 ^j^/l j^lj_a Jj^ L>J < La u (_^II 42jjJaJI- jj.1 p j La S 3 » j j La JLjJLso 

CjI_Llj>JI (j! ijVI QaJL>.LJI Jl2jjljj .i-Lljl mil SjLajtXI JaLu^/l (j-a sLitjJ,l 
p3 . ^Ll3 jJll sLa-Ljej Lajs lj_^ ji^l-«Luj^aj(JI L^LiJI (j-a I i aSI '*» ^ jj" Lxjj 
iJ-aLoJI jj.1 J*C up t 4^vLLU dill i ii U ajjt (>u (jja tilli JLtJ 31^11 jLi=3 
p-13 joJ ( _ ;r lJI Sj aLajJI d I* i iiVI (j-aj .(_Jjj>.^/L J i ajJ '"'I j-LajtJI Sjji^a 

4-l-l^3-C <Lj_LjL^ jj-a (^Tj S CjI j uajtJI ( j-U Lo CiVl L^ajVI dUl i n a 4_^>-jj 
jc£LJ1 Loj 4 ijr j1jjJ1 i la La \ I ^-oLjj-jJI jjjC ^li-u ^jj>.^1 Cj Lu^ulLI 3jl>.!j 
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. j-U (j-a 4_Ll«_o (jjlaLLa ( _ ;r 3 sLvLlL! (_£jj>.^/l Cj Lj J LuijSLI I J tLu-LajJI Cj^Lj-uj_U 
- Lx»jSJ 1 cJjLu SJljJLC CjLu/ljjJ 4j*_uj£ Lut 4-Ujj>JI diajljJI C^^c 

La-a JL>. !j (j-^>> (3d>^ ^^Lt-ujJ.! * j-jlCjJj ^**< i n a jc^-i La_lj-3 

a i ,„;IL Loi 

(jjjj-Ls (j_c l_j_jj-j>. jq_ILj i, *1 mi ^L_i 4_j^>.^_jJ1 (_£j-j>.^M Cj^L_t_uj-J.1 * 
JUJLao CjI_Ll>J! jj J cCuJLs* fiU_o!j J Cjjllb I . CjLuj>J! (j-a CjLc j^x-a 

La 1 JLA (jj-Sj 4(j-\_aLlJ jAJ «L^tlilU ' lil 1 ' ajJl (j_a j^H^t Cr^ La -iJ^ 

.(^jLuijSL!! ^LtiV! ^ oLLjj>J! L$j JLS ^pJI *L2jjJaJI (jic JjU 

Cj|_ajj_)VI i>J_ik JLs-ij J J <Lj m-llj J-ij/jJkl (j1_l La cLL%ajJ! ( _ ;r 3 'jj- 5 '- r tJ> -^ 

d j] j ktl ( 2y S j (MAO)monoaminoxidase ^gjLv^/l (ji-a^/! j . ..^j-a (^Jj 

cljLa diSjJ! (j-a 4_c-L«-a 3jH£ Jjlj aJJb MAO ("uj-ij cli}^ -^Ij 

(_pal__tL?e_j1j . Cj^L_t_uj-J.I jj-a J_]JL>. (J-J-j-u (jjlLs-b (jy^* CjljLtiu^LJ (JL_ojl (_£l 
J I SjLiVI (j-a «Laj!.S 5JL>. (^yi w 2 jj (jLl /".I It ^ n i uj MAO (O-ij-iJ L?j"' i ii a 

t_lLulbV!j Li-uj-3j|j J-ifiiJ I (j-a 4_Laj_U CjVL>JI i n <u dJJj JajJ J^Sj i^-jSLII 

jQ-ij-i! JtaLtiuJ i^^)" i 'i a (_^sLait_)1 jl CjL_o!jjJ! (^JL>.I (^y^ JL>.^5 i( jr j_o^J1 

a ^ . .. a ; tl L->.^JjjLl11 (j^: LLlII cuLjjlmtLi SJVj Ii LULujI . La jj MAO 

tiJJj J_Laj .*Lj_9_u/V! (j_a dJJj Iji^. L«_l3 jo-ifc (jjj-II (jj CJ taj 1 1 J_c£. 
(JL<ji>.Li j j Tilt i-jjLso (^ ^La_u MAO JaLtiu (_f yi i ii a jLiHi.! ^ jitluj/l O^oJ! 
Cjljl ll>.| d uiS . 4_uJo^_a c-^.LLa-1 CjLxISLII 4-illa ^* 1 4_]Lcal 

jnii-r ill mX I (_gji (j-a (JL>-jJl (j^j jLtlu^LI jJujjs (Jj-«-a -S^^-J (j-C 

(j_a (JL>.j_I! (j1_! ^ j I C i— al * 4-uLaiLl Jijjj i^j^LjLcj MAO j<uj_lV 

c-jjl ,>Tn i^>>.l oLuljj tiJLi-a (jl (j!^. .MAO ^<uj-iV (j-ILoJ! ilal uiill 

jjj (0-^3 (j i n*»-"n jl (^1 4jLl »l nUtl j < uU Laj or j i 

LijLa i ! (0-c.jj ,(_,_Ljj^ti^JI JL>J,I (^1^ Jo-la sGjjLs jLa .MAO ("uj-jl 

^ j i aJ jLl j_aVI w j~" I Lajjj . lijjl i ntl diLajj-i^l jjj (jr^. ! JLoj l-3jj>Hj 
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4_jJL2jlI! (j^lj-o^U ' at. i j~ , u VI j ^J-2Jt jal«J tU-mllL CjLxjjj^t 4 j o itv? 

. t ^ , .. ^ » d j ■ . ^.«tt Cj^_<_ujJJ 4_j_a_&l 
CjL9^L«Jt < La « a CjLujti! sLi^sLjJt Cjtj-uQjl (j,!^- CJj^tjJI OJUt 

^jLlill (jLa (jVI (_yl>-j .^j^s-i Jl of £j i .I U cjLu* j^s j-U 3 j i 

CjIjI i ii a LgiSL!j L^>.tjJi«t p-l CjIjI i ii a 4-aJJ . 4laL^ j_lC I j IS[ Ij >lj^.Vt J-f2 

j g-ta.3 cjIjlj jJLa I p-c.jj . J7" " ^-sLJVt (j-o j_uSLIt JljLaj i3jJL«-a 

4_a_j (jl JJ—ljj d LJ till Cj La^ 1 * U jj-* (.j**'"** t La i La o * t d < ^JJ C , U. j t-» ^ 

4jjji1!Lj dfLijJtj CjLijj>Jt L$J (J^Lajj (-;r J-!l 4_2jj_LaJt jj-u JU>-t jjj ^Lit j-a Ljjt jj 
Cj1_Ll>JI (jt-is ^jj>.t . ( _paj-aJLl d 1 1 n itLi L*_a I o jt ^ ^ 4_ajjJo ^jruj tiij^l i nit 

Sx. jjsjcjs ( _ ;r Jt3 nj-usLtlt t-jj^jjUtj p j La u 1 1 LLalajeJ L*-aLjj_i jl Lj_jjs LJLa ^ JL23 

L-g-lLa 't-J-J-'-J' I o t .4_iij|jjAI *J-U ClLif^t i ii ) 4lajL>JU CjLLaLujVt (j-a 

(j-* jLlitli^ iJj-iSjJl Ja-oJaJL) 

t gLg_SLj*-a d_j_t_Lj>. 5j-Li_u_u O_>o ^JLi ^LiLo jj-oAJuJ l_3 : l_ui, 1 d a uaJ 1 c-<-t-gj>- 

4_^>.^Jj T u ( _ ;r 3 (_yi>- J^>-t JJJ Lj-mAj 0 JLA SJa^Lc jjl j_Lj ii_iJ jl i ail ^L«JI 

.oLiLCaVI t JJLjtx iudjlj-uU « i to >J. 1 ^_al_jj-jJl » ^lajLJ 4 Mini ^c_l1 j to u 9 .^c_11 

JL>. ? q] 1 La i ' 1 1 t JUL ^jj3 ^-5-3 . i_Laia_>JL 1 ^_a Lij-aJ 1 ^Jj 1 (jf^-i jj-* 

. MJLjj-La ^_jjLLa j^^- Lljtj olt ^jjj^Jt c_t_j^jJiJ1 4jr 5 Ld-i^£ ^j^ic^tj 

" j nit ( _ 3 _ajill (j xLaJI j^j-I.t David Comings j^a_La^ ^^'-^ J-*^ 
(j-C d)l r j t i i ii tt i a.LaULa Ltaj i Jlj Ji^j iLujjjLJLCj CjjIjJi ( _ ;p 3 i-JJ-i* 
4j>-j (jix p" flj j^a-La^ (jl^J • j-U 4j>- i u il ( _ ;r 3 j-iilLa jjrUjjj j I jjaLLa jjrt^jth 1 
iHuntington's disease Q^J^cJILt (^j-a-i (^ruL^all ( _ 3 jJ3jJ.I (j^aLi. 
i Ljljj-j_o l_j_LAj)j Lut JL>.j Ij^ojlJu <■ i 1 1 n**it d U i n"i a ♦ \ jtjja Luljj Qj S clix, 
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jJaj '3 m « uJI (jjLc.Vl (j-ULa Woody Guthrie jj;jjjj>. i^gJjj (jLLill (_p=>j-U 
La 1 Laj. i Lujj^j|j_ul/ cbl (-;r ^. J-°^l Jj' 1 Laa. cLUaj_a 

Jljlj IjJJlxj j«J »l aUtl (jl («-C.JJ iijLa-J (jjjJ^aJ! Jl>.| (jjs SjL>.!j 

. I i ^jj a ^ ■ ga )] ^j T lI ^ c-llIA (_p3j-a_i * *l l&X\ jJI ^olJ J/^LiLa (j-* ^Lflla 

**' '' T '**'*' ^ L^J-* L^- 3 *" 0' 'O-^J-^ 4_atj_Jsa L i 1 1 ii \ i Liiajt ^_Ua! ^aJ! 
L-ul i ti3»l j-L?E_a^ (j-ua* 1 J-*i3 ^->J1 aJJb t. M I u . £e_t1 ^3 l_Lujj-j ^j-u 
4_jl_3 LgJj^. sUSLal 3_a^Lc (_g jirej Q^jjcJIiLt LjLa- i<i j-a jjLi IjLi^l 

<La- i ii it (J~*J ^^ T l ^ -llIA ^y-L^j-a £e_a <La- i n \\ (j-a ^jIj-*Iu J-a*^l (J J I (jr*3 JL>.L3 
* )Ljj_o 1 jj-aj '' dall j^paj-a q LLaj-*_aJ L) ! jjLa -ilj-31 (j-a 4_a^L>. «L£. ^_aj?e-a £t_a 

4_lSj 4_Li£. J^L-jJ,! (jr-ilVi i ii j (jl (j^s jj£_a-lj •(Jjl-r a I (j j<u «LaX.Ll 
(j-u ^e-ta i ■■" 4j».jJ SjLa) Gel ^La. '^-'f*-!' , U . .CjLLu^^jJ! (j-a 

I j ^1 i , „l ( j-SLaj 4_flJHjs_a 4_uLij-^ Cjl 'it miJ oOj' ^^HJJ^^J 
CjI_Lljjj_i ^La (_)-><-II (J^L>. (jjs ^^jI <j II jLuJI j-a jlj .CjLLu^j^I! J i 
jLuJI jJluhi ^1 L^xtajtJ t_jJL>>jL9 isLitie-a CjLaLjo! jj>-L^j CJlJj>. I j-l! 
Cj I_Llj jj_jJ ! L^j^ejj (_yJ-II 4^1 i u-ll JlaIujj . 4jla jj>.V! ^j'^' lII j-^Lu La_Lu 

t_d^tlu fiLj-utll CjI_Lu^j-lI1 (jLa «La_tL_o cL^jj-Laj 4jj^?eI1J1 ^Ijj>*| f£a LaJ_t£.j 

jj^-La^ jJiaj LaJut^J . l_Aj-u_a_l j 1 j tilt_ijt_l J^JI ^ u^-i tl)^-^^ 

d * S * -i^^J Ja3>.V ^j T l ^ -llIA ^_Uaj-a ^t_a CjLLujij-) d"iK mi ^jJI Ja-a-JI ^Jl 
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jj^j^jJI I jut jLfllal J ui^ 4jLa (Jj^s-I 4j- i .i'i? (jlr jLpi.VI «.!jj>-Lij 
VI <L^.Lxjl puLj V <t_if (^k: Jjj Lx-a i j-U ^ VI j j taj V <(j! JJljJJ '«Lul3 
^jl ^jjk. * J-^* ' ' 'i 1 I ' " * \j jj-ojJj £t_L1 CjLLo* olj a (JjjuHij f£a La J_t£. 

el , ,. A 'i JjUlILi 4_<i^L>JI 3_Cj-«->J,l lJ £ Ltiajl JL>-J <j^J>^' I J-A 
. CjI JlILi 4LlII OJL^J S-a^Ltj (j-ujj 4jLa IjlSL&j . Q^i^e-LiLt (_p3j_a 

j^yjJI cjLLlkJI ( _ ;r a LJLc. j j laj i^Ijls jiojvj^ (j^jjj-JI (jLa 

. 4jjj^u>JI j 4_lL2j>JI (_palj_a^/l ( _ ;r 3 Ijj J L^J (jl ) eu «j j-tl ( _ ;r 3 jJal jjs (j-o ji- Jj 
^-JJj-xIl jjjl^ ' 36 M • <C_ij^>o l_sIj_AI j-ujLu jl^_ui^ ^Ls Ij^SLaj 

«Lc ^-g^e-«^ 1 52 L$_Lo : Lit_a 267 ■ J ^ lJ5^-^ 3 J *^ ? - A 3"?* 

( _ 3 jIsj_o (j-a 72 i(_gJJL»jJI i_i-<JjJI JlLa LUslj_ol Q^jLhj -llj-Sl (j-o 52 J 4-<^L>. 
^jLii!l Cila£ I JLSj . 4-JjieSLJIj i Lujj-a^j i"itlj it_jLu£Vlj i ( _ ;r jj/^JI i_jLu£VI 
4(^_j^j-JI j j La JulS :<<4_j_Lojl1I » ( _palj-a^l tfLa-iila ^^^c 4jjJtll ^-jjLall I 

(jl^tfj^^Ja (jSLIj iCjLc.j^ijJ.1 i(Pc 1 Duarte) (JJjjjj dLuj i^j-II 

' a-Lajj (ji-2l (jl j^a-ui^ CjLcjjijJ,I jlj-3l (j-ui Ij-JJ^ 

ja^jjj) LuijL»ILa ^^IjjJI jl J jj^j" (jl^ sL<i^L>JI 5x.jjij>J,I jlj-3l (j-o 4jLil 
SjL^aJll 5x.jjij>>J,I Lai . ((j-Gjij^JI ( _ ;r 3 joSLajj (_£ jdl ^ uiaj jj1^>JI tjl" V i n i 
( _ ;r Jj| (_gj_>>j ^j^.^/1 4_o-LiJI (j-o tjr&^ ^-i^^'^^ Luj^3 j i"i II j t_)Lu^VLi 
^j_Ia_LL>. jj-a 4jLU ^^y^ ^-^-"J ^-*^L?li i( — t ^-*^-^ jz ' " 'L^j-a ^j-a 4jLL1 ^5 j '"-^ 
' u-t^a-XJ ^jj j 1 , ^ T 1 Lat .((^L_>JI jj-* 3jL>>lj <Ly- i u ) < La ^o^jjj) c-t^jUll 
■ ' a-LalJI ( _ ;r L. JLjj-J La J^^/l ^Ir p j 'j; (jl^ jLa^ JJL»jII 3_uj^ulII 4j- i ujVI 

. L)^>JI (j-o SjLs-ljJI 4ir i ii itl (j-o 4jUiI (jj i no-^j <l ihq-w jl 

I j Lo-^J-4-JLJ t_£l_i^J 4-u-m Loj l_o-» iLo^VI jj-^ tjVI I * " J $ a rt (j! 

.sU^. >Lui/l 3jlc <-3j-«j Lul (jlr . Jj*s mi" 1 1 jl^lal 
iJ-oLio Jij-q_Lo j^jlaj-c-i (j-**^ ^-^J C?^ ' )lj-La_ual * iLu^VLs 
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SLslS «.j_tj (Ji-JJ JL3 (jjr^M^^ <-r>Lu^l jO .> .' kaS J ^ c-jL££l Lai ^^43 

t_lLu£l Lalj iCj! 1 1 nil (jLo^i (j-II sL-ujl^Jlj JjljJI JoLiiil! CjVL>. w ■ (j-a 
t—iLu^V! (j-o I }LuujI J^l «LL«Jj ijjji oji (jj J (j-o i—iLu^l (_£ I i JLs-lj i -i La 3 jj 

. t_3l *(<•>! 5^ i"i « 1 < (-La-SJI ^jLu 

^_i_a-)^ . JUJUlu mi ai ' mi ^3 d umJ 1 iLu^M j J la * Jj3a 

CjVL>J! ijr U3j-A j^ 0 1 in a, ij^paj-aJLl 1 11 Q (j-\_l I rt j 0 C 4_u_oAlI! ( _^a!j-o^! 

L413 ^^1 CjVLjJI ^ i>ij-a La I «neurotic uj J.'^ 1 " f 1 -^' SJui Jjs^l 
(jLijVI (jLs ^Ir j .«psychotic (ji-jjLjfcj)) jj 0 , .._t (o^iLs Ls^jla ujLu^VI 
J-«Jj .jjs-VI u ft h j (jjj" 1 11 U Jl>.| I JLy (_gj-!t JL>JI jL<i»j ' (Jt!^ 3 

j I «4 jjl uajJLl)) <U^sL>J! JLjJLso jojj (jl ^1 Jj^-jjs lJujjij ■ La 1 u-ll 

£ 1 0 1 11 1 1 ijr 3 p a jj-tJJ LTUjLi ^*tl )> ^jj :p_)jji]| j^jLU <J[^Jl11 ^_A-«4_uLaj_JI » 
<L<uj .((jLajV! jj 1 1 a "»_' jjj 1 njiJI ^LJa^Mj ' L#-l3 jj '"'J* J*^ Qjgjl ftjtl Lai 
Jj^ L$j (j-n^cJ u-^^J S^l » 1 nil ^Ji£. (jjs d , ,. ,tl CjVL>JI <j-u ^-Uslj (Jj- 3 

j^-iLau (j-« ^ ' 'i^-i t^J-II (j-°J-^ l£J ' » ^ 1 iLu^VI <j-UJ 4jj>.V (j"^** (j-a 

S_J_5jJI oVLjJI jj^I jjfc i_jLl£VI jL3 ilj-A £-aj . ^Ij-U '"'*.'*J taj^al 
j ui£ d 1 n ijr II ' eaj Lo ^jl <LiiajJl aLse-L^al! ijr aj^JI J j * U J J-^JJ t Ij I uuj I 

(_j-3 t_lLll^VI (_pslj_ci (j_a (jj_ll_«_J (jlJL)LaJI (j1_(SLjjjs^/l SjLil 

. L^llAJ 

d q 1 1 a J q JUlj L4JI VI ^j'-^j 0 <~ {j*a (_3l_t-£5jVI j>J_A d jlf JJLu La p^.JJ 

.j^paj-LI * )Lij_ui £yu£uuu KV 1 p$3 ^J_4_l QjLSj LcJ_t£. (JLc w ' ^" ^^"i i n a Cjllij 

j-uj 4-i-uiaja 4_i£,LiIo*l 4_dJdjt_a J_al ijr II j-ulu CjLjjJiaj JL>. jjj 
^Ir i VLjIo-l j^^l j j ■ itigJI (jL3 ^jjJIj .(J1«JI oj-A ^Llia L^jl ^Ir 5_uljjj 

^ , J3VI 

J la j 1 ■■ Ij-J^I i3J-i (_gj (iajJI t_iLu^VI (j^s (jjIo~LJI (jl (jyJIj 

I 0 j'a , -Jj j , ,,A",tl j a j j 1 all I IjLA 

(j^s ^ 1 1 ^ * a « I 1 (j^. 1 ^ uiSu 1 * LjJLkJ I ii J^eJ j 1 11" (_3 _^ 1 1 1 'a, (^i^ j 
CI1L3I uioS^I ^ J_ijJ . 4_L^ jJiJJI jo-^3 (j^s J^l Ljjj-23 I j * " JLs-lj (J£j ' jj^LI' 

lilj . (_>=L>. (jjljj J-oLc J^^/l (^Lc «ul (jlc- Lj^a ^LJ^J^ilI^ 

(— fll J (ft 1 11I (_LaLc jj* CjjIjJ jj^jjj-i jl J^>-J I jl jjs- I ( _ ;r L«-<i-i jl-4j»jLlj CjJI^G 
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.(_p3J_lLl j J i" 1 1 4-Jl 

j^>.j i— i uj «bl (j-l^. • 4ja jJ! 4j>.j (j^' d ' 'LSjj-Is <j-«i- ^ *LjT jje-La£ 

(jLajlj i_)Lu£VI ^^j-a jUo-l (jl£_aV i_<jjJlJI J i2u lmX\ (JLalo-l 

Lxjjj . <j-G jj-J I jj^Ia 3JL>. ( _ ;r a t_<i^ IjjuLIj (_yi>- cjjIjj (j^jjijj j>aj*.jJ 

, U , , tl j J i a '$ 1 j j i n£b MjLgjJI ( _ ;r 3 ^ i ■■ a I jj-Ujij-JI LiJLal 

. d i o c <GjjJaj 

jJLkJLU ^ j ■ i a « II m i^fl I _i I i a " j CjjIjj <j-Gjj_i (j^-J La "-LajIjjJIj 

jj f^j^-J ij^l (_j-^>- (_La- i uj ^oJ 4j| ^tc.j_ij .(_Jjj>.| CjVLrca ( _ ;r 3 I i aj I j (j laj 
jl£ Ijl £U^jj (jSLxJ ^j^Lj j-Aj) (^JJjdll L-tiualJI j i_jLu£VI j>j SJVj 
(_p3jJil <CjJl>. 4-<j/Ijj ^jjs , U t jji^ , (I -i j ' ^ JSLI 3-a^Lc (JjtAJLi CjjIjj 
HLA-B7 I jIa^cj <Lus^c («uk t_iLuOU ( _ ;r ljLc ^jjLj ja^J 

I J_A (JlLa p J ' ' I jujl j d * i tU ^Jl (J** ' " a~*-J d nm'v d null 

^pJI SjujlkJI cjLLaijliVl HLA-B7 .(^JjUJI jjjLJI 

. I^jJ-kjJI 4-Lj-uajJI 4ja- i u iVI i_J-LaJ (_psj_a 
LjjjJ j .jt^", , ,,'a i_jLu£VLi Jajjj_a CjjIjJ (j^j^-i (jl tj^-f> ^ (jr^ C^3 
Ij-lb j_U f^^-S VI JU>- jj V <Luljj Sjs^ic iOjy>.j jl I 42jjJa 4 K i"i a 

ju>.Li VI ilLIjlJ S-ljjJa J-^-jJ V (jVI (^H-aijj d I ■ ' . ■ » ■ U-a oljdLi 
I j -Ac ,^1 jj (jJ 4jJLaX. (_jJ*J ' L^ljlaoj j-all 4-uLa- LmJI SjLil (jjs jjIj_<Ii 

V Lo-a I JL^J3 i^J-aLtJI ^c_U jj-* ^-4J-*-° ^^j-^' ^-la2j ^jt i la ^1 o ■» T 1 jj-a ^j-ojJ 4j1 

LJI » 

CjLljL^ j_a li^cjjl ji jLjIo-VI La I iCjLiI jjj»JI jjs j I (ii>JI jjs 

. j jS[ alll (3^-4-1 V j-aLjj =Lo~ 4jj_<I»j 
( _ ;r j5 CjJUs- J_Sjj .i_tjj_Sjl (J-j-SXmJll ( _ ;r j3 ^ K Coll aJJt (j^al LajjJ 
<Lj_a dJcTu 4jjjj»JI L^jJaJiSilll ( _ ;r 3 JjkJLa j»J_2j 3j_ii.^/l 4-LJ-5JI CjIj LmJI 
-£e_aJJ JajajJt I (jr^^J^^ a t-Jsl mi's" < nV 4_t-aj-iJ1 I LiJajJ CjLj_LSj 
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Lj^L>. <J-£j iCjl_Lj_>J! ^ se j S Cj l_Lu jj-jJ . Jal iJuj uVl (j-* lJt!-^-^ * M ^ ' " I 

J£ .UU^t l j^Lij-JI (3JLJLJ! ^Ij-^JI * jJ! L>U I j^) ^>J\ 

j-j-c (jj-SLj jJa w j a) 4_«jIj 4-flj.aj J-«-«J! (2>c S-bjjsj-a cjI_Ll>JI jijsj 

' a uioSl jJsj .i-lJI_Lfl> 3jj^>-j_a I j'<'j i(jJL>Jt Lj^Ls- Jj-iliii! ^iila 2 <j I La a 

V j I J-o-tj Cj1_Ljj>JI oJLfli C^jI^ tljj-u i L^jlSLo JjJlxjJ d-S-jjia (jV! »l nUtl 

i ( _ J j>.jL>J! j)3-*-ll juJa ^ ' ' — " i."i 1 njl Ljj-uSLJ! (jl (j^-jj J-2a jl^. ^JLc 

.,j2r>JI a 1 ut~ I a"* i^i S 3|j! 5-ajj-" 1 ,ia Ljj_uSLJI 3_LLi> DNA I 

(j^sLiJ! DNA I (j J (jia^iLxj (jji j|j_LflJ Ll (_^L>J! DNA ! ^ J (jiajiLs. 3 ' ^" Uj 

( _ ;r <j/^j_LflJI DNA I (j j ( _ > ia^sL>. 1 11 a L^jLa Ljj_uSLJI Lajux.j i Ljj_uSLJL] 
DNA I (j j o^^-i 3 ^^L^- 

^<a-t-uj CjL^j^-i^I file j_<jj?e_a ^-tTu-u L^jL^ i • I Ljj-uSLJI f^-^-r*^ (jy jj>.^ 
d-up'C i hjj£1j-q 4jliU_i J^jju ^^-Aj restriction enzymes jujLselJI CjLujjl » 

V Jlj-l^l (j^j ^jjjJlII DNA 1 j ^ ^t^a ^ c,^> n 4 ^?tj>J1 
(3j>-I^ (j-C- J-^-*-^ J-JJlaJ ^j-jj (J^J .(J-*-*JI er^" ^J-^^ J^-J SjLjLa 
ij? HJ1 DNA ! £j J 5JL_uj (j-o ^aI i n^t-gLuaL>. 4_U_^>. *j * i^yi^ 
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. L^j ,j il 6-° 6^-«-y o' "j-ojjj W^P^-^ cr*-^' j-^ dna I 

SLt^Laij lio-LJI Herbert B oyer ^La CjI Lp i ..II j^i-ljl 

jjSL^I ojSaJI liDj J_Laj . 4JLl3J II £ L^J- >I .".I . ^ * 1 1 aJ-it J i a aj LujjjLJL^ 

CjLaj^jV I o JL* (jL^ di! j i. .j i iUJ iDNA I j J JLclj^ CjL*jLu (jja i ■ La Jbs-I j 
£_Uslj_U J-lc c1iI_Ll>J! (Jl_jisl jJail (JjaLtll ( _ ;r 3 LUjjjj ^Vl ^ JLa-" i n" 
3_a Jli?-"i i ii a Cjlj.il (JjtilLl CjLajj_lVI DjJt Cu2cujua\ JL3J . »l nUll LkjLliej (_^<JI 
CjLjLSLa'iM CjI j CjLa-" 'i i\ \ ^j-lISj ^Lul Jj! (jJI Cjj! ^pJ! CjajejJ! ^ 

• i£j u"JI <j 1 -J><- a - 1 ^'j OJLhl^J-"'^' (J-*- 0 5-aL$II 
u-ll aj a ji 2Jaj_La_a Jila ljr $£ .Cjljjl -5>»-a CjLajjjVI (jl (_yJLz 

(j--aj i _ T J3 O-a J 5e J i ill Jl9j . 4_diHjE_a 3j-u£ i_ajLLa^a-l (J I (l)^- 4 - 1 C^^J"^ 

i_3>Lii-VI <L>. j s La-L*JI JLs*! i_Sj_c I jj .^LllL^ dLuSLlII J-«-*JJ 
^1^**' 1 1 J_lJ_>o ^-ij-il 4_ljJ (jl^ I tC-t- L t-a (^j>.j p A t n (^J>- (j-U La ijr j!j^JI 
p jl 1 11 II jj-u>JI ^"j a ui I gjja (jjJI d La a ill JUX. <— (j-^>«J I jJaiJ 

jj^a jl LcSLa^a ^L^ I jl JJLxj ^Li 4Jal 1 n u c^jjtll <j1->JI j-^tx-i j-jJalltuj 4jLa 
j>u>JL3 .(.uj-iyi ^IjLk^uLi DNA I (j J CjI_lj-C j_LaJs (j-SUIl j^lC. 

IjJj . I j j I «~ i_3jj>jJI jtuj-i^l ^jl^" ■ uj (_ylll 5j a =Ll3 jjjijJ pjl 1 nil 
JuLc d I ' a * a ^lj^>.^/ ^ La 1 --^ c-t- Lt -t 1 J/Vj>JI Lat t^La 2 * (jl tjj-^ w ' " 

. C-t-LJtJI tjL^-a 

3 gjj LaJI tfJL^J ijLajll Luijij^/I O^s. (jlr <_3jjilll (JjloJLi « Laitil (jSLal 

jLlo*1 9. Ijj>*L) j^paj-LI d ' j' * I' " (j-* *— sLuu^l (jVI Q^jt-iLaj 1 * ^s-Aj 

<l^tlllj ^jJI (^-G^^-jJI C^t_JI jjjijJj 4 ( _paj-aU L i 1 i nU (j^>JI jj-^ 

^ I r i_3jj>iL! ^ ' maj i-LLj-cSTJI I JUk ^>l JLa-" 1 .il 4jL^JJI ,jSLajj . I j-* 

CjLlujjj ^Ljj^ 3jsj^L!l CjLajUU (_g^>«J (_^II ^LLl^JI liil j Laj 

.Cjjljj (^UJJJ Jla , jJ.1 
JUJLao Jj-^=-a (j^s lj_u^ jii^l jjt La (JjLflj CjLtiSjJI iJJUk (jLa 4jL^-(JI (jr^J 
Lajj jl 1 Jj jLajJI CjLajj-il (jjs ( _ ;r aLdl JJijlII 1— al ui!Sl j<u . I g Ll«j CjI_L^>. 
^Ijj>*^/I (jjlx (—SjjLlJI jj-* ' i^y-^ C)^^ 1 ^ ' L^>.Lul ^oJ 
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JHaJIg CloUall 




CfA III) La i u ■ »LJl*JI (jLa t =L.-ul_L2 tjSL<y I (j J £>a *j J LaaJUl <JljioVI 

Jj^>-^ tiJl_Lit (jl^ III! L-^ j-J (JJjiAjSLj^ 1 1 (j -1 (Jljiof ^)-uI_l2 Jj^xj V ^! J>jj*.j-a cA Jl - a 



JlS Li£ sLcjjsj Jlkjj La-a (j .nt Jjfc jliaiJ! I jufcj . -LaLc ^l^s. j_La 

iJLsJ,! Ijut ( _ ;r i (^jjjLJ! »l aUtl jl>.I Jj-Sj dlli ^j^*. 1 ^ <j-kj 
j La i "j j (JLalaVI w A , „ aj ,Utl J^jJ,Lj Park Gerald jJIj-j^. i-LljLi 
j»JL2j (jl (j-a i_uj_aJI J i2u i nU (jSLdi <_Sojj/» '.(j . "i i n j-iL3L_uLa SjVjj 
. Mijtl Cj La j jj_a j|j£LJ I (ji^. S-Sa^oJl! JLcljJjJ! ^Ijljl (j-a JLs-lj (JSLl cLajLs 

L^a Jj^a jj^l 4jUail Uilj 

j_^C lLLl-lSLj I ' j '*» idlLaj LtXI (ji^- Jj uajtdJ ^jJ! !^°> CjLLu^^jJ! ^gj" i ii a 
.(J_t-£3^M (^jJI 3j-*IoLi_a i>l_r»oV1 (j-* a**i i i n La-l|j 4j-tIuLj_a j-lCJ (3^"^ 
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42jjJa dJIjji! ^Lus til! jL i .1 1 n-w! lil 

(jii^Ljj 4li>. jl 4_jL>. ^1 t_u& j| : 4^jjla * JlxI 3 Ju&~\ 
. «LOJ!j CjLu_>JI jj-V SJs^Ljl)! i-£J*ljl JLc '"'j 1 aaj 

3j_j!jJ! 5l^jjl*JJ MjUJJ Loj-Jj o'- 1 ^' 

JljLa i,jJt jJ! (_g jJI La 3_3jM»_a J^s- 

(0-C.jJ . (J_oL£ 4^>.j ^"-^ ^J*^*- 1 (oJ CiLselta-LaJLl 

^_jjL_Llj_o Jala3» JL9 t uL>. <J^J ttfji^jij JjLsLLo 

I 1 j * a (J^J . j^i- VI i_Sj_LaJ! j 1 'I ^1 Li^lS 1 n-»JI 
l_La (j-ujj (Jj-5j (JiiLa 1 JjLx-a Jjjjajj V 

. « I nlr 

J_lJjJI o 1. 1 j I 3 K i^i U (jl s-"i>*^' ij^J 

oL>ol «.I_LlJ! ^j! :<Gl j jl>. .^a (j-flJjJ! 

(ty J ' ^ J J L q-JL i - 3 N . " * 1 >j» , ^. 1 1 | ,^1 f" i^_L>. 

,_3_jj_Ia ( _ ;r ^ ^ j 1 a se ui 11 Cj 1 j-j ljtc-TlJ I j O I i * " » 1 1 
1 (j La * 1 1 (jlSLa cb-ul j 1 nil JLs-G LaJUXJ iCilvj 1 •■ A~ T 1 



^ JuUj 4j J < MM III MgjJI U 

Sj_jL>. m^JjL>. 

-Ul a^_7c_iJ ^SL%J 

4_jLi ljLp>J 1 La i^ji M-ii 

ljj£L> li^uijl<^ 

Fransois Jacob 



221 



L<j^_Lo (J£^ JjlJ (^^-^ (jr^i ^**' U LiL-iaJiJI jLuajt ^q_u_o2j ^j^L^-ij 
t_<Jtlj V CjI_Lj_>J1 jjl » ; (jrt-u-uJ 1 file j_<^e_<a_£ ; j^l£Ljjl£jj* LJLlLo Lc j_a 

2_jLj_i L^J LlJJ CjL_Lj_>J1 (^ji^. t^j^jo Cj1jLIl>.V1 Lai .4lLu_JL) I Leajl 

^j-C se j J t lIIUjI i^JLil Jj-u VI ^Lt^aJ V c-j-C^-Lj (jr#^ ^^^^l 

fiLLaL£LJ1 3 ^^j-A CjLu_>J1 » ' Jij ^**' J/U^.Lto^Vl (^-o^jJ^uJI 4.C j_<u?e_a Lai 
I <j _} j^^a-aL^ L-J J-l-t-ul JijL?E_a (^gj^tTu-iJ 1 (j-J^-^ (jj •(^^S^LujJI (_yu^-aJ| t aL>i 
Lcufc p, L^jJI j *.t1 j . DNA I ^^ia-aL* £yi ^LuV (DNA's way) 

^ CjIj-jjlIU jj- 0 j-<i-^c-4-i ( mi3t£ Li JlX-1 4_!LuJ1j . p-Ld-tU 4_u1jj Cjl_j£j-a 

cjL_Llj>J1 ijr ^- cjIj! U3-VI (j! I * '^'^j liilj • * a jLtl>.VLi cjI_L_>J1 

.«4^jjlU £jC C-t^fc-JI (JjjJo 4_u_uLu_u Sj^JLo £_Uaj lLUjU Lul_3 

g-^-seJJ (J^e-o 1 ^ 1 u-p -ij^e-a J-°Vl Jji <-_al_uajVl OJLA CjJU 

.j-SLoJL 3i^L^ jt 3^L>. I ol^ Ltic ^^Jl oLii^LUI VI .oVL>Jl 
William er I£j_ i i ^LJj JjLa cjL_L»_>J1 jjuJ_« dJLLA ^j^-jjL^JI jjvl ^U*^ 
^ 1 uj (jLi ^-1 0 1 .itl ^jle. (3^lj l^^'j ^PW 1 j^^-^' iShockley 

«CjL^ » f. L_uJ ^_lSJG 4_l3 ^<uj ijr c LLLeaJ 1 ^j^Jltil Ljj-J ^^j-S 4_jj_l1 1 4j Lj 1 ^jp- 
. (^^L_uJ1 jj t_)J^U (j-o-Jj) AJ-ljti] (JjJJ SjjUk (^jjL>. fjja CjI_Ljj?ej j^^J^^ (jt^ 
! Jljv 4_j_j_uLi_uV1 Jl^.1j_SJ1 * 1 uLl ^**' * * «lj| ^j^ic • Ijo- dJJ!i * A 3 

• tyljVl 4a3* jj Jj£: 3jjJu>Jll ^L^jJI SjJl^ ^^Ic LiUj ^ 
^ < .il j 1 .1 \\ j-bl_>J1 Oli ^1 II CiLl j_«3_?c_a dJLLA j^VI c_uL>J1 u \c 3 
«LcLj_>J1 i> Jul. t^j^J <■ (juu-t-ti J-uiJ L-ti L4-1 ^7 Jij-j_<i£^ ijr 3 « c-«-t-tTu.U ^JjlII)) cLcL<jj>. (JlLa 
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i5jj2JI 6>SjjuJI 



(j-a (j-u^o 4-iLi^sl U3^J i axj 4cLa->J! »l i^if i 

^_jl_H_Ll1 JljJ_>»j jl «L9.i t^J^-a (jL£ I o j rt 5 (jl ud VI ^j o ' 4_u1jj <Lt-uljJ 
(jl^iAse LaJI i f II I j a p *J taa. Lajlji (j-ujj Qaj>J I jLs j_lLJLi^ . LflXa aLSILmXI 
Q3 ' '^J CjLxj^aj (Jj ir-i-rll (jj^l ' "J <Jj-^' lS' U^J"*^ dti 1 -^' 

CjLj/IjjJI (j-a j_uSL!! JJ-2JI I j-A (J£ £-aj < J i a i a a l?^^! J^d.'^ I JJ a 

. I g]S I j~ S a. ^ a (j-a tfjij ri <i i (jSLajj (j I Jj"^" ' "J -^LC? 4jLa i4_jjL>JI 

«<■ < * uiU ^IjlJI » gL Lt -tjj v p 1 1 I * (jj 211 1 * La Ij-;*^ j/u^t-t-aJ 1 (jLb 1 j^SLaj 

* )^ i n~»JJ (Jjt-flJI _}j (j^SjIuj i«LL*_a_>J! s I < a£ ] L&Ij-j La^ (^jLotkJI (jo-ajJLi 

^j-fl-se-LaJI JLj J_ii3 . *ljij<-<-u £jja->J! j i aj IjLfli (_Lt-aJ! Jij £-2j jlj . (jLajL 
j i"i m (ji (j_a ( _ ;r X.La-I^>-V! j j a iht tl joJLkJI (jSLajj i«U j»j^L!l ir-Vitl 

La L,L^a 

p-l (jy^II 3 j a Utl ClLaj U U 4lj£ (JjLiLa (jlj_<A! «Lo£ ( _ ;r 3 J-Usjj SjLiie-a CjI a K 
S(_£jj>.^M (j-a sLflSLI! lj|j_La-l (jl (jjiLtil ' . 4_jLl*j I Ajl *~ . ..I 

(J_jJj_J1j . LJ jjjjL-oV! ■ taj* (jo^-s (jl (jr*-^ ^° 3-^ ^-"l-)-^ t _LjJ^Ji_J 1 (ji ^_^Lc. 
£jlaJL)j . ^ L^jJIj CjLu_>J1 (j-o 4_LaLu_a cL^_Us1j cLlajlj -io^J j J la * £t_*_u1jJ1 
dlaJl (j I ^jj^Lc. aj 1 LtiSLs . 4_aj1^ 3j^_t-aj j^-t-i La_a o^i^ i-LuljUl! ! JJt ^jLs 
i al La-j cJLi ^jjj^jj£Li (Down's Syndrome) (jj'- 5 5_aj^Llaj i— iLuaXI 
"J J 1 ^-o^y-o^ J-a ( _ ;r 3 jjaioj 4_lL^. j j Iaj ((jjj uuilj Jls-I^J! ^j3^' Cr'l 
iL^j^LlLa! j_a 4_al_Sj! j ^'j i(j1_i_L«J! (jlj La i nil ^Lcujlj iSj-tx-a 
(jl Ljiajl (j-aj . J_jJ_Ju (j-L-S-C I aliej I i aj| j j laj La lj_u^j 

^J^jLloJ! jjjijSLII (J^jj jjIo^xj JLoJa^/l 4jLi^jI ^L^J! (_LaL«J! ( _ ;r ai 4j!jjJ! 

SJLjjJa j_j_jJLLi i_i_LkjJI (j_a p^nLa^. (j^l JLoLVl «Vjjtj-(PKU) 

(jl-J Lc j i f? I x ' II ^1 j_il (_5-iLj <_ i j i nil (jl 4j i_3jjjtil (j-aj . -p jjJ jJtj 
J i a a ~ <_p=j-a jjtj (Fragile X'syndrome) (((jSi^ll (j^l)) ixj^Lla jjt JL>-jJI 

. (DNA) I (j^ (_^Ja_aL>. (j-a l ....-»- A ^tSj ' La-ijc * cLL-alLa 4_La 
' 2 Ij J i " J ((siL^jJ!)) JJ^e_l (jl U»*< , .. i L*j_lCJ 4liLaVI aJJt (j^e-ij 
CjLaj^Llil tfj_fls (j_a (jj_il_«_j (jjjJI -llji^/l 4_La ^J^>- La j_fl> 

:d I j -t-j (jSLaj (jjiLiS (J^ ( _ ;r 3 (_Jjj>.Li jl «L>-jJLi (jjiilVia . A j i>ijJll 
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• 4 n (j aj ji (j ^V <" i 

jjjuJ JjsIjjlJI £-0 ( J^. I axi ■ *j<'a iiiiljl^ j-oV! jK Ijlj "' w " 

^ j La-j IjlSLflij S 4_j_LajJI Jj-o-JI SjjJs L«-a J'n i"i"i (jyjJI j-i^sLl«JI JJLao ji 

CjLuoJI jjj (_yjt taj li^pcj 3j2JI (jji jj* 4_ujjJ!j t_ujjuJI jjj (jl j»i SjljiVI 

i^j" i ii q CjI_Lj_>J1 j^JJ j^/ 4_ul£Lal -Sj-?*J oi •(J^LaIJ! ' a Qj**' 1 LlAj 

JLiLVl 

3_<jLSLaVI tfjut ->jo.j jla laj-Laj J^V! oVLJI ^Jaj .£_«i=J.I ol SjU ^ 

p la * U L-C-J i u a 4(Jj_$_« j se i w 1 c d La-LuJI ***< ( u\ 3^L_o"^ Lcj i u a ^jJL) 
*1 JlH£,^U Lc j i ii a 4 iJ y^jJLl1 J)j doll 3j-fl_La CjLjjJiaj 4-uu nj-li 4_u_uLu_oJ! 
pjiit" j-jj-pj 4j^Ll>JI (idiLajU tl )) i."i U" i ill JL3J . SjJ^flJI CjLjj_>JI j^LiJ! 

3jLi^^_I ^_a!j_i ^ i j* I j iSjuaJLl! cjLjVjJJ 3jl5i^J! ( _ ;r a i_^cjj c^jI^ £ *-'T!- , - a 

1 j_a - La S a (J-jJJsJI VI J-^J-^J i i ii II j_a ^Ir JjJ SjLC 4_i£.LiJ>JI 

V cjlalj^tjl L#j' (jlr jjLLiAJI ^jut ^1 j LaJLlI p j i£! t dri 1 -^' (j-ulill 

. Sjl i" t ill J&*&\ jj L£ia-\\ L^£.j^j 
(jl VI 3_ojl_2JI SjJ.1 L^ajLS. J-Ju! (jjSLi jl I '"jrj p^.J 4j| (_ T 1^. 

4jji-Vl pjljlll djLuljjj i3j i nf^;ll oIjLlo-VLs . LaLi JIaj (^.JjtJI jLa>j-J! 

CjJ^>-I Cj^' iSjLscjVIj i(4li^iAlo CjLjSu (jH^' 4iiLLajll puljjJIj) ^ <bl LalJ Ij 
jl (jJL. iJojjaia Jo. ^1 i^Lilii 42jjJaj Jjj I j_4i iO^IjUJI jlj^i (^ic 
4— l£j I intl 4-jj i nil pi dj^aJI (j^_i {jja Ijjl jj jit^^/l 4_axtaj| jj^-i Lxjj ^l^jJI 
CjI_Llj>JI jl ^ I C (_Jj^>.^/l jJj SjJLl CjLj/IjjJI tfJLfli J jGj ^ j i a 3e II J 
.>l^jJI (j^ 4jUI ^ (j^-mxa. J^^l ( _ ;r l£. 4o-jj 
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i5jj2JI 6>SjjuJI 



4 I i i"m I o r Sj_j!jJI 4 ui "il_LU u (ft m jl IjLlilj JljLai (jVI (_^o-J -er^JJ 

. d , i I tt-j^j £ Li jj 1 

«L>.1 ^oj LaJ_i£. ^L?ej>. jj-oAlII pJLc £_>.lj»a JrJ-^-^ l£J^ JH£ ^L^jJI La 

O " '^"'J J L-aJ>tU 43l j ^ rlUi^U dil jj^^ajielu^a 

i ^ i ^ «^ (j n j al ^aJiJI Lai . 4_La ^ * i » -~> > (jl jl_ilL>.VI ^ ■ ..A ^ j^j £^_*Iu ^ I 
J iWitl (j^Lc 3j jlSJI 1 «(_^a»ItJI jl all 4^1a» i^lui Jjjlj-Laj *L£jJI 
jJsj . jc_JI . ..(j-ulIIj j-jUsoJIj ^JjL2j>J! »j" ( iiV 4-iLL2Jlj S p jAtlj 
»^ mi O^^y % ^ 1 r La j a rt J^vC Cjjl^tjj Lt£ ^oJ 1 f i 3_b) 1 JLA <j^>-i 

(j i ii V Ull ^La ■ — 1 1 s^jnitj .S^UjsJI SjLi^U oVjL*-a ^ <_ . > < 

« 4-SLL1 1 )) JlLa (j_a <Ll3&lxm Cll »iK *LuS/l jLpi.1 Li^L£ Lll i n-vl Jjlj 

i_t2jjju 4JLjJL>JI ijr 3 LujJ jj-ujJLs tiUjJ «L?e_u_t£j . "p ^AJI »j «(JJL*JI »j «j£LoJI »j 
dJa^Lc: ^1 4J 3 g K U jJLiJI Lialjicl^l jL ^l j^l . *L£jl! JLlS 

. l_ajlj (jlslj^! jj-Co-LJI JL>.| Lg-aJLy" i uj (jr^' £ *-^i>^W 
4-j.j-jJI i_Sj|j_Lij .4_ujjJLi p i a a *j V LULlJj! ■ La -~j j «L3jjlj La^ *L£jJlj 
5UiA jdl dill i nil (j-a (^1 Jj Ji>] ^ ^LjL* IjJJ i jAUtt J^Lus Jj^ 

CjljJLaJ! ^LlLa J i a aj 4_ujJl!I LujjJLa^ . I g-ilg -^- ,LJ ^ Cr^' 4uus\J>J\ CjljL^Jil 
>L^jJI JLjJjo,jSLal lil <b! t_S>Lo.V! \jjt Ji^jj^Jjuj iS^ijiaiJIj 3_La>LSLII 
^j-j>.i ^__j_aLct_a a ui j T ^ La i 1 ^^^La-l V l_£LJjjL1]1 ^jLs La I uaa. ijr 3 

( _ ;r Lc (^jJLl! « « L£jJt » jlcIj^ (jjxtaj LJjLs. I jLa . 5j I 1 1 ^jut Jj^ - 
IjjL^ cVjjtj) (alborigins) ,j_a ^ jl LJIj" . ..I (jK . n Jl>-? 

V S_i_Litj dJjlj-aj oLSLLa S_i_a_LLl iJflVl (^Ic iS-LUaUl 4_La3^?l ^ QaifJ 
jjj.j.jjj! (_5-Lc a j-SJ 1 3JjLx-a till j (jL^ L^mLc Sjj i aj VI (jVI L^jjlj 
^ i ii ~w| iJ3 _5 (jj-A ^L^jJI jj-ajjLa-a (jt ijr Lc (^1>.LJI p_Lajt_a aj * I J-^ij . 
>L^ jdl JjsLla SjjLa*3 . 3 i .I'lLrella oljl - ,_Li-l J VI J-L^aJ V La Jl ^>-VI 
. I i j sua i_a^Lo-l «ljl (_L2jiJI ^ I j 5j V j_al t j\"iil"'^- a ^<"jl i ia> jlj^^/ 

(_pji a-j-Ljj^ui ajyvi <>a LaJU 
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jJaj . Ljj i njiia 3jlaL>. ^Jsl Jjuu u-Aij t Sandra ScarrjK . IjjuLj/ I /f,t <>~*. 
(jlr ojj^>-I (_yjJI (I Q) tL^jJI JjsLjla cjtjLiliJ jjLu 5jj/!jJj jK < .1 ojsLja 

ljr £ (J-OJ .jj i nil CjLj-jJ (jLa SjLcj 'Q^J.' ^Jrh 1 O"^ f (0-> Jj-<-u (JLaJal 

^L^jJI J-aLt-o CjIjLlo*! ijr 3 Jl CjL>.j_} *j ui£ (j n a~fc-i i la i ■■j**'^ I 

j I nf I »l a U II (j-a JU JjlJI jLCa I cL>. jUj Cj.il 4jc-lL) (j-fl>J ' Lcj j i"i jjj^Vl 

CjJlj>.j JL9 jl *C i n 3 i nil (jl ^jji^. • LjjJaj3 (jj taJeJLq i nil (jl 
d la d * t>^> "nC C 1 1 n d la i aTca La (j^ i i tuS[ i (_^-a_u Cj a_u I "n \ l \j jj I i nil 
J I JilaJI (jL^ I a K'q lil! j • ^J-" 1 ^rh 1 (jr^ UJ * O^ 1 -^' Jj-uJI (j^ j^l 

(jjj^iiJI Cjlj-iillLs . ^«L^jJI ,_laL«js ^ -ilj er^' JlIc jJLi^j! 3JLilaJI 

J Jj La J-Aj ijLpi-VI JLiliVI CjL>-j J (jrLc ( _ ;r Jj/ Lj/ I j_u G LgJ 'GooJI ( _ ;r 3 
. jLlo~VI a ■ u-lSj La_a ( _ ;r 3 4_ujjJI j-jjLj (jrLc 

j_a^/l (j^ijJ S«L^jJI ( _ ;r a L^Lj ljj.5 < « I" 4jIjjJI (ji jJiLlill ojla (_L* 

Cj^LaLta i4jjLc (Ji-1.5 ( _ ;r 3 I 1 eaj I jK 1 n CjJL>.j JLai 1 Lallaja till j£ 

Cj^LaL«_a ,j_a p j i J ; La-L3 LljLaj ji£l ^jJLl «LljJaVl JLaLVl J-t£: «L£jJI 
SJjUJI 4lu cU j»a2j (^jJI (JJ^J-II ilaaxkJLa . ^LijJaVl j-lC. JLoLVl (>u >L£jJ! 
>l_3 ,4jIjjJI > j -i<" — " (^lll 4jsL«JI CjLaUoVI LaLaj L-tstuxiA (jl «^jU~,,.,j V 
V Li£ jJj (jy^*- «L^jJI (_LaLta JUJLso IjJ-i C-iJUJ CjI_Ll>JI q\ i s \~ii 

.*L^jJI (_LaLta CjIjI ~i'-^\ A ■ "j^" (_gjJI La > U , , >.tl 1 
(jaJL>.l_Lll j U .'-■I JL^3 ^L^jJI (__LaLjua Cjljl (J^>* * JjLUallil cL^_u_£j 

j^ljJIj . ji^jjs cr^- 3-IjLs" C>^ -sLjuj^I (j^l 

aj ^ d ^ (^h^J-^J-- 0 i«cL^jJI» (j_c I a 1 ta rt I3J JL^_1j Vl (jj 1 1 ga a * p j**'^ I tjl 
(j£Laj (jAj xll (<wl-jj La^) (^^1-Sj.uilll 4-Lua^iII j-i^sLulII (_gI-«CjljL^jJI » 
i^^Ldl Sj JLaJI (j^j^jj . 4jjjt jJI 3j jJiJI Lta J'C i"m ( _ ;r lllj 1 1 J 1 ul 3 

, J ^ tlj t 5_u| 1 „-kJ| SjJLaJlj iSj^ljJIj iiiJIjjVI 4cj_<j/J iCjLaiSLII (jj^LjGj 
«*L^ jJI» (JjjLlS UJ ' ".' * ' jjL^ I jl p^-il (j^-u3j"iia i4_lcIj_oJI SjJLaJlj 

■ I i^i^l uJI ,j£. 4j>J, Ji2^l (jlr LJ j»Ji23 oj-^Li^. duL^ Lajji i4j5Jj 
l_£!_jjL*jJ Ltiajl (_^3jjtjj fiLii3jjtXI CjljJLaJI a\ a 1 nil CjljJLaJI aJJb (j^>~ (j^J 
,j^. ,j_jj^>.VI CjLjj/IjJ ^LiLa ljCl*. LJ1 jo.1 
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<_S^Lli.V! (_£J_«-ij i jL*j| 4j^1j (jjs jl ijjjjjtj (j-o j i J la La 3jJ-2JI 
cLalgjRX (_>^>l li-S^J . j-«U j-ui^^\j I a^aJLlI (jlj <-Lllj -5^1 ( _ ;r 3 

^j-o-lSjJ j UJCJ L$j| VI 1 JLA j«-£.JJ i I j ■ » ■ ' fit_la_uj-« (1)3^ Xi' (JL9^ 

4_j_aLs 1 11 a t _ > pu^ mi" 11 I JLA (jl ^11 • <^-3j-*-U (j-* i^-mAj 4-A.LtaJI 

.ftKldl 

1 j_a Lo Jaj-L^aJ Li i _ ? -4_i_uJ £j I ^t^>" , ,. \ V jJ ^^yZcx <( La LLllL » 

IjJJLaj (jl ^ilLa »l nUlt (j£_«Jil jjja (Jj>->>j ftl^jjl J^LtA CjljLi>.L3 . ft^^yjSJ! 

(jj j! < ^» 1 1 _j!j_a^/La :jl ["■■wVI jjLlj (JjJL^o ^JJX^J ( _ ;r L2j>JI i_ili&itl t_il_uj/l 

Ij-utLo Ls^to-I ' ttJUseJ jl j"->.^L! jjLoj LLsLxjI UJ " *_' Oj'- 5 

(^-CLc ^_<j^>JLl (j^'- 1 * JaLxj'j i(PKU) (jJjJLiAJI q^jjSLII J^j^j dri jI I jlji^/l 
.(_jjj>.| (J^Lilaj 2 1 1 ,^.11 cjLcjjijJ,! l_Lu Ls^ti>.l 1 ^l"-^" 

iftl^jl! 5jjIjJ oLa^Lc ^la 1 "tl w ^ J jk~ ofju liili <_,JI 

. ftKj-J! JjsU-a oljl_Qi.l f.\ 3_2jjJaj Jj-uJI ^J^"' 1 ■"■ oLo^Lc JjaVl (^Ic- jl 

IQ and Fragile X : .,j«JUt f)§j$»§ji§ t\i*i\ 

iCj^LjLuJI |_£ ju>.I (jliitll ■ alielll li^cjj Herbert Lubus j-JjJ 

aJjjjO^^ (jjs ^jGj (_^<JI 4iLtil 3j_L«jJ,l (3l_j_<jJI (jyl^- «Lb^l JL>.| J-l^. 

fiL_j_)L<j_j 4_Lj_Ia 4_j_aHjt_a Cxlla (((^ii^JI (j-u^l)) 5_aj^llLa jj] ^^,1^. .^jj>.| (j^Lal 
(j^o-LJI a n_£_^i» I 3JLs- (jr^- L -^>*-y o' 1 1 .ij ^sls I 

d A .^."Cl jLis • £ Lj-itS ^Ja ■ "II (ji^- J-^-Ii (jl «(_>^-!l (J^l" t — 4 ^' ^° SL^tSj 
jj-a ^Lt (JjsLn^ tfLj/jlj cLU.aALa Cj^jLc (_5-il-«J LlIIjILj/I t_)LJu lio-Li 

. (6) .Jil^l Jxljc 
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j^laJI JjLljJ iJj^IaJI (j-ajJI IjLfli (((jii^J! (jjol)) - I flja. I ( _ ;r 3 <_ a i nil Lo 
Jlj^*_a i. . i i ii II (jl_£ J-SJ 5 SJlj>.Ij 3_Cj_«j*-a ^Ir JL>.lj j«JLc. CjLjiIjJ (^ 
"Q " 3 M u " ^| »> Jj-^- £ ^ r*J (_g JLJI J-«-«-I.I (jl lilli 2 "a u^aJlj ^ »\c i_al uili^l 
(j^o VjlJ Ij_jJU>- LSLjJlSLj ^Jiitljj/lj L^LiJI dil i i" ( ill (^ 4l2jjJa (jjs 
<_Sj|j_Li ^3 VI oj-u^-i (jSLx-i V (((jii^JI (j^J»j . 4j i—SjjjlU jiuJLill lLLu^TJI 
.OjL^Jil ( _ ;r 3 JljJijJI lLLuS^TJ I i. i i i n"t JlSj iljL>- SjjLX-a 4_iLjj(ja 

i n t (j^ I <i ■fc-i j^^jJI (j^/ ij^^jJI L_oL_ol ' t^taj (jj-Aj * fiLt£.LiIL>.l d 2 tla 
j^^jJI JulC (j_u_L>JI Cj Laj)j^_aj)j^ (_£ tj ^) (j-u^l ^Jlj^-^JIJ^ (J-° ' ^ 3 Jl>.Ij 
(j-u^l (j-u-^l ^J-j (j-o CjLojij^ajjj^ (jl^to^ CjLjVI Lol i(XY) (_glj J-2> 
j-uG c_t^t^e_l ( _pa^JLJ (jl (j»o (3^*^ ■ J*^ 1 o <frJL>-l (j^ ^9 

.«(_pi^JI (jji^J)) ^ fl i a J «_aJLl (jl^ej CjLiVI (jLa IjLfli f-^JJ (J^l" 

J_«_iJI JJ Ik-I 3 (■ I J III J_fl> Ijufc «(_pL^JI (JJI^I)) j»j|jjJ3j(^ (jl (jVI J » 1, 1 (JJSJ 

( _ ;r i (jl-j^Lj <J-° Mj-^ ' _0 ' ■ ' J ' "* lS 1 -^' ■ Uj , ,, ,tl l^.tl i alselJIj ( _ ;r ukjJI 

. «LlLu^-i (^^Ul 3^ i n ill (j-* 4j!-t1 

i iKr (jl «(jii^JI (j^l» ^jjjsjij^ SJVj ii i"^" i ii j (jjj-Jt »l nUtl (_£L>i3 
^1 I ale JjaVI cjlj_iil!l SJLs. i^Jjj 2 U ^ \ cjjl^j ji^ j»jjj^jj£LII 
. d njl i ntl 3*lj_3JI Sjjiill j»jlc (jJIj fiU'tl j^cjiJI 

0 a J "*" '"' "' o' (jr^ '^-xj^jJll i>J-A (^>c ' a uiSlil ■ Laj ■ u-i j I I 

itiJJi iiJLj. lilj . J^.L«JI L-Jj-SJI USU^s ^ j i aj SjVjJI Jj^ 3JUJI 
(jj£Lj (jl (^1 j-o^l (_j (j" il igLa- j ir^i CjLjjJilll ijjLfli (jl (j^-u I jlj 

w Lfljl H (^y^ 4_t_L»_a jjJUIo «L>.jV 3_a^l_C «(joi^ II (j_u^| )) ^J)j^_aj^j^ 

JLjJLso LuS_ol I jLa .^-Uslj j_ol 3_a^L«JI i>jL4i JH SjSL.m vZjLaloicIjj/VI j 

w I C jl I I A *^ ^t^" , ,. * jjia i^jIjtjJI (j^. j^TEJtJI «L>.jl ^J^* * (^y^ <■ l I I 1 1 1 1 

. L^JLlx JaVl 

LLsLljjI <_i a Ja ■ "j «(jii^JI (j^l» (jl^ ^la (_Jjj>.^/I 3_p.LJI (j^j 

(jl (jJt-jJLj 4_j|_3 (4_lLoL>. (_>^ulj (^yS VI jjJj V) oJLfli jjajiJI 4j>-jLi Iga&Ixu 

1 JL£. I o j 9 p**n i ii La_) j L) I p i ^>^g < t-la g j (j^>> ^ ' 3> JL>. (j a£L) 

. IjtjjU I j^j di! j 
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IQ and PKU t^^MAJI *IS'*JI 

(j_o (_L£ (j-o SjL>.!j iPKU <jl-^" (j-o " V i ii i (ja la S I xi (jJ jJ! JLoJa^/l 

' d-LscJS (j_a (j^jLatj p^_)Lb 1^j>Jl_*_) pj iPKU (^paj—a-i ^jj j| * a * i^jjjJI^JI 

JlS JL>.!j ij^-^ <j-<JLoL>J! (jl l!bjL>. *L^jJ! J-oLk-o CjIjLxo-I (j^-fi 

j!i cL-LSLIj " La j ■ 1 a 2 1 jL^Jal ^^jJI i la i ■■j**'^ I ^3 (j^Lj-a-i w UL9-*^-^ 

p j b a jj^'J' (j-^ 0 ^ 3 * 0' (j-* Bj-ilaiJ! 4jxia2Jlj . ' lLLI j Jjlj L«x3 p^JjLx-i 
i«j»jJ! (jjV^/l (JxLlS i ii a lLiS p^jjj J-iujJ !>La» «Lj_j-<-uV! j!j^^/l JfLa 
IjlSLaj . p^JLoLal Jxc jUjuSJI ' alsegJI i- < j i uJ (.gj-JI ( _ ;r LusVI (_jia-aL>J! 

jjJj 4j| (jji jj V PKU (^j. (jl L^j' oj-^j^ o^' fULJI 

.^^l£_ll SjJLail cU-uilllj *L^jJ! (_L«Ijlx-i Jajjjj jJil (j-o s *-'J-«-o «'j^>-l (j-^ 

Lai . p_gJ jl p ^ <o c - ^- lSj-^ . ("-^jrh!- 4 - 1 U^^i PKU (_p=>jjij 

p-dij-u^-i (jSL*i! (j-o (jSLj pJj ip-d>j_L4-i Ji^-jj !>La <j\j>JI ^LoL>. 

(j^LxuVl I (jlc-j -PKU (jlsj-flj LI ifia .M ala !^±>j| !jl VI C^Sj 
iJr l\ J^*-J Lfl>JU>.J SjLa^m CjLjVjJI ljr h (j\^>J\ ( _ ;r LaL>. JJLC jjJLSj p-l Jl^3 

^.oSLt^ . ^j^-^^ (jr^-*^* j^i -4 - 1 ^ 3-3^3"* ^-^ jl '"i~^l 'j- 3 * J Cr^" 
(^j>JI (jr J_aL>. J^VI (Jx3 jL^ill i La i "J 3jL>.lj Sj_a *lj^>-l 

Charles jJjl-«i/ £ >-!>Sj La 1. 1 , ,i^i ^jVI j .PKU oI_Ll»- (j-a ji^IjJI 

J|_jj_lij^j Jjjc^La 4jlaL>- ^ Jl AUVI A ,':,*. , „ ^| i iiUcj^l jl^jlaj Scriver 
( _^IajJL 4xcLix>.VIj cLulj^JI CjIj-uQJI ^jlj I i ^jl j^^-a-^l (j-* ilj-tSLi 

. (8) ^Uj^Iij PKU 
c^jj^.1 IQ and ABO Blood Groups: ABO ^ jJI JjL^sj *L<jJI ,>Lta 
' a uiS^ 1971 ^Lc 4-j3 J I 7^1 ijj-^ £J 1 " pKtn (_,ic j»jJI JSI La^ <_iljLpi-l 

JSI '^'a t-jUtxal (j^s jii^I dJJjj i5JVj i_il j L^-lSLIj ilajxuj 4j>-jJj «L^jJI ^ 
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(jja CiLj" i ii o i J i u n ^ JL^-**t i ill j^j^ w tilt_pe_] 3 ^JLlI «L>.j_} 
-ilj-aVl <j-a ol jJL 4-ujJI dJJj jLpi-VI (Jjjej LoJLlC La JU*. (^Jl (jlci 

*i . ..a * i_La_ilj^i]1 j j t^" V jja ^jj>.t 4_ul£L_u ^j_oL^t_o (jt ^-jj • Ktjj^-j-u-iLtlLtl 
(jiL^J 4JI I r JJlj j j'» i£G_L*jtI 4J <_sLij£VI ! jut (jLa A2 2 1 j'^'a 
. «.L£ jJI JjsLkjs ( _ ;r 3 j-JJJ C"*"^ '— '^H?*^ CjLcjjjjcjsj j»jJI J-al (j-u lLijjJ! 
£j_C i ^ .^.C" ^jJI CjLa^L*Jl ^^JaJLoJ d i i n ilL CjJL^_) La Jaj-LgaJi * (JjLa_l I JLAj 

i^ij-a) Sjus-IjJI 3_L3LjJ| jIj^! j>u VI j j k" Vj tjllaj i nil <_slj^L-uVI 
(_yiJI CjLUj»JI S^jj^^a jl i,ji^J!j 3_a^_«JI (j-u 4-Jaj&x 4j1jLc stLajlj Ja^>-J 
JL3 3j_u£ 5_JjljJ J-a'^C. (jLa Liiaji I j£Lfl>J i (jjlsjJi, Ll SjL^sMJ 3_jijLzJI i. i i 1 1 1" 
w * i L<ujj »4-ui iLstoXI CjLujlII -Slj-3l ^L^jJI (J_oL*_<u 4 La -"j rt L*3^ 
Jjj)j»jL!Lj J 1 i "i 1 1 £>£L<u-] La_ljJ iCjLa^L*^ (J_al ^aJtJI 0 JLA j J LaJ ^jL) 

lLsjIjjJ! (JjiLj/I "'U-ujLjtla CjLLj£. jlj-Si (j^-J* sL^jJI (_UiL«ji ( _ ;r 3 ^ Laj 1 axil 
.sb^sL>. 4_uljj 1 " 1 1 a 1 oj tL^jJI <j1_] 3j>^>.jAI 

cjIjLJo-Lj jjjjLSj (jH-I'j *L^jJl j-^Lt£.j cjI_Ll>J! ^>-' 

jJl^l CjLo^Lc Cjj^Ja I <i Kj .Sjlj^JLj LuILo UoLlJj! ' La Ljjlj i4j j j Till 

^a-au\ scj 1 11 \ ga * 1 II J-La_i cL^>.j j>J_A ^jl i f \ mi V S 4jt jJ^/I fiLujJJ 

j uu j j'a 1 Arther Jensen (j 1 ..i-v j^Sjl JL'Lai »l ulr l|jta-tj SJji diljJ 
I jj'a «4_tlflijJI CjIj I VI ( _ ;r 3 j_ijtlll» L^jl ^ <i V 1 >i £ LS T uj ljjs-j-a 

- La 1 "j" 1 1 Jij i ii II CjL>.jJ I jj'a (jill *L^jJI JjsLnji CjIjI ua«.| (jLi *LjIj 
Lfl>lj-JLa L^J CjIjLj_IL>.I 4Ji_jJL>JI ijr 5 (jj-^-I ^j^^ ij| 4-La.dJ ui£ jhqn 

. ^ ^ ^^"^ ■ a II 

iJ3 _5 tiUIi ^>.j-ij 'j se dj a jjljbw ^ya «Ll Lo 1 n ( i"m ^c-lj 

J-aLt-a (jl fiLl_jL2JI 3j-SLflJJ ^jVI J La J-iJ-J ^ aUtl ^_*j!L>JLl ^[ 4_La ^j^>« 
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J-l^l Ijjil (■ i i uSLj ( .1 (_gj-J! ,j-a JJ>2j Jjliill Jjsl (^^1*3 tL^jJI (_LaL*-a 
j! (j-Lcl (jJJ jLpi-VI jjLUj i_uj JL3 2_u-uJ! JjjI^jiJ! (j! I ; li ifuj.51 JLSj .Jal 

4_3jj>_U i>J_A jLLij (jr-^J -(j A Jit jjJL>J! jaiaHilj i n-»Jlj 

.«^jJ! (_LaL*-a CjIjI j'i-^I 'La.ia Jjjj SjUJL>JI 
4jr 5 c_tl£ '"'j La i ■■ JulJj 
i LSLjj— oLj 4_j1j^J1 4- Lt -gj > > fiGjjLj-ol La ^jLjiaJ! IjL^-i Jj-^-* 3 ' aaJ j" 

j i^iittl (jl i U-w^ij (j! cjljJLi (o-g-tl (j-a Lo 1976 j»Lc 

4_j_a^c a_cj_aj*_o (iJ^Li.)) (j-o tL^jJ! JjsIjla cjL>-jj ( _ ;r a <_a^Li>.^U ^^IjjJ! 

(_LaL*-a f_y£ i_3^Lo.^U (_g j (j-^JJ J "~* '** *JJJ LtaJLj (jr^j V £ Lij-«-a 

L^ 

. dil jJ ^j!>Lo ^Ijj ^^i^. Jjj 2 flJl>4l (j^Lcv^LI 3 lil'-^J.! cjL>.j jJ! (ji 

Slu-ujJI liiLaj V 5Jal i ii n {yxijjz nil! j-aVl oj^J LiajlJjUJI ,jjs (jSLIj 

V (jjiLls-^/I (jij 4j 1 1 nill jJ! cj!jjl2J! 3jjJij » (jj < -^^ =t J 1 I^a* 
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i."' 1 1 it I jJsj <_s^L>J LUsjjij Ltjii^lj (j^ljiill LUsjjij i>y>.jJI ijjla 

j J a i*L£ jjl (J^s- a" i ii U 4^j-«-U p i a a. ( _ ;r 3 cLu^aje-uii! (_£jj>.^/I diLLi-aJI 

4_i£.l_a-L>.VI 4£,j-JI (j_a ^1 JOjI 4_j_t-£ais_£aJ1 (j£. *(jj-*-" (jr^ Llj-* 36 1 1 ^ ^allb »l aUtl 
(j_oj . 2 al taJI CjLjj " i n a (j-i^- (Ljj-taJba jl Lla i u ■ * a (jj^Lj *J-^' (Jr!- 0 ) 
La (jl SLjufcjJI j_uj V L«-aj . jL»uVI jj^Lj. (^-o. <_flJa! _»*JI 
: (jLcujVI (jJaSj (j_a J-^-l L5 ' 4jj/IjJ) J-i^ J <jt^" ^jLlil! £-a u i"i a"ij 

j-i^sl—Lc (j_a j_La-Lc (_L£ Lx-Uslj Luljj Ij>-ijI3 i-dLufc (jl j_&LtaJI (j-ai 

. d . .'Ml 

<j-a jj& q\£ JLa-a ^ j^Ji La 4jIjjL lULaLSi-^VI j_£l ,_UJj 
(jl (jr-JjVI ajLAjJLt JJLiJ J_i3 .Sjljjil jj| ^yjj! VI «U3 I VI (j^aljjj 
4_Usj_c «(_LaVI» LliLfl-c^aJI ,_jJlj>.I ^ La mjJLa jl Ljjla * a *j-U Ui^ £ * JS *J- 5 

.Si uixllj cLuj-JLl jjs L$j| J^jll (j-a QaSLj J)LCj 4 ii ir-i L$j|j iSSIjaJLl jjQil 
Lfl>JL>.| J-J^J I j ( _ ;r J_u\Jlj pjljliJI CjLu/IjJij 4j i mill I CjIjI VI (jl (ji^. 

. JJ^I (J^ljj J Ir^ir L^l^ (jjJJS-VI £-3 ^Lsj^jVl f_yl£. *J-U SjJLS (jl (j£ JJS-VI 

l_£JLs.l (JjJLjj . \1\ < \ it j-aVI (ja-S-J (jl (j * .' 'J I i-Sj-kj JL>.| (j^a Laj 

i(j^JLuiJI <_aVT j-La j mi ill I uu Ji^ 3_jcLil>.VI 3_cj_J| (J ^jJa (jl CjLjJiill 

LlL*_l (J) 1 U M (jl (j » j i_l (j^>- Li^. Lalo. I «J-U (j5^J (jl '-. ' " U (j-a (jSLj jola 

j-a^/l ^Lljt_l LaJ_t£, Vj-*_La (jL^ I j)l ^-i-La f^-ll (j' ,<d a Ltla (j^, 

(j i ii-wl j| (jjJiLjj^ill (j i n^lj . Lkjs Ij 'I ta-ua-J CjLcLijj. ( _ ;r 3 JLj-jJI J-a^>o ^1 

«Lcj_L]l Cjjja J-JJ JLjJLjj i(J-i-ul i" 11 (j^ I i h a 1 1 J-J^l I J-jLS (j1_«jii><JL I 

.oLujJLi I jU^.I jj-3jVj) >Ll 5 rr r ^> >L^>I OjL^ Lajj (^l-S^LtLaivVI 

(jjj_A sLj j»La (_gjJI i.*'i t jj\ jjLUj 2jj la *tl aJJt • " ■ a '"' Ji^j 

3_«_aLaj Robert Plomin ,j_ajJLi Cjj-ijj (jjjL^oSLj <L*_aL3tj Joseph Horn 

R (12) 
it! (j>^ lj' (j- 0 ^-'S 1 ' ^1 1^ gjj f oHL^' • J J b->^ 
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■ "'I a • (jLLa_Lj LjL£ J a a • 2 j i a se uiJI ^ I r CjI_Ll>J! jjjCj SJa^Lc 

^ ,.l-»- ^ d) , Ta A"."- « a tj" I 5900 (_g ^e- 1 ci 1 ? - ^ L>^ J^tll (j-a ^-q^e-a 

' a call * rt ^jy^J i^LaJlaJI (j-UjL>J,1 (j-a jCjI^JI £-j-aj>. .^j_a^2J1 ill 

ijjj I i ii 11 (j-C «L<j/ljjJl 0j_fl> (jl (_psj(j_iLU jj_a (jL^J .j-SLjJ,1 CjjJJ ujLjjj/Ij 
(il)Lj*_)l Cj\-C^j ui a (j-a ^1-^5^ SjL>.lj _}j^?e_a ijr A I g2]| (_paj-aj 

. 1 Jj'a (j^j"i i"i_i Ljl^ (^jji-i 
4_j^j>.^1 ^_jl^_lJl CjIjI ^jLu 3_jjlJLa ^£ (j-a^Lij lJJ^-^ Ijuj 

d ^ ■ aic (J-al ^a£. (j-a ^_alx. (j-^ i n t)~w (j_a * sj-aj La_i3 cUl 1 JL>.jj - ^ 2 'I LagJ 

L^jLJuj^i^i 4-aj Haiti j<u! jjJI Oul^ (Lfl>j_j£.j Jal i n j iVIj *l ^lajVlj 4_u!jJL«J!) 
.(J_al _0J(JI 0JLfl> ( _ ;r 3 (j^ljj Lo j'-iii - -^J^J O"^ (J^J ^° '^_^>-^' J^J' (j-° 
VjL^_jJ i(J_aLc (J^ (jl LtaJcaJ ! JLij ' tlaJI (j£. I »^l3eJ (j_a^L)j (jj^_A ^umAJ 
t-fj^**i i"i a i La_i3> j^lLatll (jL^t3L£L] 1 o ifrj t*!^ (J^^j O*"*"^ j-t-al-L*-lt JU J_>»J 

. Li>_a I fllajyj Jj3 

j^uilu d a ' a (jj-Aj ">l A , ^tl ^jl>.1 cAIal * J l^j-Hj 1 4_iL^t_*_u ul2 )l LojJt^j 

.*LijJiJ! ^1 CjjLaHll ^Ir SjjiilLi 
jl^j'a ojj-A La 1 1 « Gregariousness) 4x«jsj*jJI » 2 A. ^.tl ,> jut ,j-a ^ q , ujg 

I r j I taj La jjl^ I -i j ^ .((Conversational poise) (_gjlj_>JI L^ji^. 
-Lu_t-£i£. aia H jj-a cLt_L»_a ^ la 3 * JU£, L^t_Us1j LjjI ^_a L^J ^jLb 4_it-aJ1 j>J_A 
*Ljj_c. Jo^>-J (j 1 c (_3jjLLI! ^jJi IJljj Lajti^. (JAlaJI 4-iLa-"i i »l ^Jla jj* 
Ij-^J QSl ' "-' c> all^m JLiJaVl (jl ^ l-u-uJI J^-f • -<>*'' J,' 

JlJ^. («-#-U jl j«-flij^j_tji (_JJLa (ji^. J-oj-kj till j (jl ' ^ a u **• a ,_jj!jJaj 
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(jla (jV! . j^L>J!j JoLiiiil 3_aL«JI cibyi mllj i(^jJiU (JjLoJI uiljl i nil 
0 J_A (j_a ^^-^Jj iiJ-11 i 'I ^ (_£l j^ lt^* ^ ' ^***" • ^ o ' "L>- ^jLllll 
fiLi^j-a CjLit-a L)' <J-aJ->*Jtl (j-a^ diL^Ltall £JLA (JLuL^ La Liia iCjLaj-aJI 

i _ ;r Lc JLalLau La_a I Cj Luj>J I <j-a j-aj?e_a (jj-l^ Jl^Hajj 4 1 j'j' La-i^ ^J^. Llu 
I J m ( 11 JL>-Ijjj JL3 tr^' <-jLa^L*JI (ji j_Lai>J.I • -Sj ^ ' « d^^C 

at. 1 j", , ,,l (_£l_> Lj_Lu Lxjj ^ j 1 aje uill ( _ ;r 3 sLLj-LUs CjVojoj t_jLflj aj 

. ijj^l lull (j_a «b-aL>. £^o-)^/ cU_u_uj 
^L«-3 I j La _'j j<u JL3 3jLs.lj 3 j a 1 .i-v 3 ii 1^1 JjsV! u\c ' dl I j' a I jut 
( ^ - £3^o_>JI jjf ^ I c L_A^j>.j (J^*i9 ■ ' f Ijl ' "l| (j-o 4_Ll*_o JaLa-i^/ 1 fll 1 j* 1 * 
(j-C Ljj_±ie_> ClLlal mi ill a«J ^jjs iao-ui ji J'^<l *J-^' L^*-? 0 Cr*"" c ^ jj -^' 
^-3 i_S>Lo.VI ,j-a 3JuiUaJI J}UaJI 4j Li>ji=j La-a S j_U I juk JjS" 1 na 

J-a_*j (_gjJI 1 Morgan Worthy ^Lvjj-a .U-s-V ■ « j 5 c j-Lai 

CjLUdLjjJI ijr 3 p_Ajl_}| ' diUse 1 (j-UuJ^LjjJI ^j^* 1 ^jl 4 Lo*j^>. 3_i^a «L*_aL*_i 
JaLiiill ^J-u 3j_<I/lj-a ■ La jJ^J i—S^to-V! I JL& (jl j_&LLaJI (j-a (jl£j 
'■■'■! T" 1 "J (j '^LjJ-II (j^ La 1^1 <— it jJLjJ '5-^>Ljj <l j I laxi (JjjJI 

. Lxxajj ui LcLSjJ j j LaJ Lj-ilc j! *LlLc (jl jl i4i>-LiLa Cjlj_iii! 3^,j_»j/ ^ 1 a al J 
iJaLiiillj 0_J^ ^LjJjl uilLuk (j! d "l^~-N " (J^L>. (_^JJJ J^>-J 

jl (Jj j 1 .ijj II 3ji> JlLa isLuiiiJI (j-a >;ljj>.Li Llj^SaJ i_J Lalij (_y-"-!l 

<Jlil JaLj^JI w ' a J ' '-^' a ^ (jj 'J^J p J *' J J <L3oLtUI jrt^ V I JJ-S jjj ''-"^ II Lai 
i_i_Ja_>J! (_jj£,V (JiLa 1 Ijj 1 n t «Qjij i—ksl Cj Li Lstluj/ 1 LajJ (^jJI i—ialjllj 
j— 1 L-c-a-TiJI 1 . 1 a j j U J_ia Luk ^ a 1 all Jajjjj -tjjj ' "J 'H ijr^'jj 

JjjjJI Luli jj^jjLaaill sLsoLillj 4iaL«JI (jl-^^l i—lLse-tal (jlj cLoiii 

. a j 1 Ha 

ajT^^ I ta3> ^jyJjJ (jl (jr^ • La^ 6 ' " LiJjjj^jaVI jjjl ijr 3 Jajl^Hll I JLA tjuj 
jjl-C^/l cL2_al_c.j 4_>>jL3 CjLiI^o. (j^Lc CjLcuIjJ i41jj_taj (_ijjj>.| 

Ldl aXil)) 1 1 nt I (jl j j l^' a : I jj' a Jiaj».j_a sLoitLi JajljuJI IjLA (jl Jt^-JJ 
jj^c^/Li Jajjjj ((^l jJI ^LSjVI jj» i-djl 1 nil La-Lu i3 ii aLtJI <-^' J^? 
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(j1_c^/l i_jLa=_Laal LftJ-LJ i4_j_LlI! Q^-l«JI t-jLxj^al (j-o jil^l Ij>j-2j jJaljJI ( _ ;r 3 
'.sLUaLjjJI SjL^a i. it ir-il cULl 3j)Lc l_flj^5jj Laj^ (jj^jJI (jrlj tjjljl I 4jLoLiJI 

■ (l3) a?iU;u jj.ini.ii s> tjt 

jj-o Ijl>.Ij Peter Post Ci i j-^-j-j 'C-OJ t — i ^ ''olj-t^l ji j«x.jJ 

<_Sjj_La 2 S j 4joLoJI (j^cVl -i'j-^Vl JUC s j_Ual! JjiiJI 

. gL il ta- t -a 

(jL£j . 4jr jLij-^ jj (j- 4 ^ 3jJsaj_ajO ' La 2 i cLuj-C Sljjl <"< < n^j p 

. Lj£. jjsj JUx. 5j.La.mX I tiJLvujil I ^JjLxj [j] 4jj^tll! ojufc ( _ ;r 3 (jHX. j laj 1 1 (^r^ 
( _ ;r i C^-<-3j_iJlj i(jjiJL>J! J-ua CjIj_l*1lU jLlo-VI I JLA jl_uX.VI Jo-lj 
jf j . .. ^ t j ,", -^t I ^ ^- II La Ijjlj i5_lj^JI cU3 lij-^ lS^-II f>f" 

(jH-ij-J ^ Jj "*• ' -*■ " Ljiij^j JUx.j ii- iiiit'^ U , ,,1 1 jux. : <_S jij-LaJ I 

. ^xla 3 ij'vi/i/i L^j^j Jut^j ii )LlI! 

j_Lc d j i iiLt-u I 3j5j-^ *— ■ ' " a ^ Lalll Lj_^3 Licj) jjLlill ' " i La c ] j 

JL>. ^3 . £ j Lga 1 1 5_i fljje Lta 5 > La > ■• \ 1 j S - 

, ( ' 4) L^J j^Vl (jrVcVl ^L^a! 

(jl '"'IjJ La-l!| (_t;jL>.| Jj^JJ .I_3JJJL>1 J-±C- L^^>l_L>.V! I JUk <_ i U II Jlj Laj 

|j_ljLj i-dj 1 1 ii II j^Jj (>lcVI (jjil (j^L-u^/l (jLa I jSLaj 

(jl ^-UaljJI (j-oj .(J-«-aJI J)j (ji^. SjJLaJI ^jls 0j_uLj J^Li- (jjs ij_iiLus j_lC 
I Laj • gJ La^vto-I i—ititj 4luu (jj gj. I ^_)_<j/^/l (_Lt-iII J)j t_iLaj^>l (jjs J)Ijj3^/I 
ijLlj JLj I t> \~i a LaLx-i i LLaj^M (Jj(-ill J)j t_iLaj^5 1 Lj£j JLj u-^^ £ '^-uJI (j^. 
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i^J-i t_£<J-II ^y^ss-uj]\ ' a 1j se 1 j^e-i (^^-Lc «LLj_J1 (jl ^aJ^/l i _ ;r aJLJ » )l_t-£a_o La 

4-fl-uilaJI CjIjjjuJ! 0 JLfli I gg£ jj Jj JL3 cH^' 4-2jjJaJI Jjlj . (jl ^J^/l 

3j a i»? j^^l CjLcjJjJI (j! Jl3 SjStU i-iljl i .it I 2 *j. l ^' a tii-ljl i nil (jlr 

(jjj q\ jl^JJL! (j-oj • I— uLo. t-jjij-ulj L£aL-u ( _ ;r a 3JVj I j Vjjo 1. 1 j i n" jls 

La £j\ ut \ 4jr _Us Ljj-J 1 a se ui-Jl £jj_aj La_i3 ^<u_uL>J1 (J-aL*JI (j-oJ-I 
<j1_CjLjJI (Jj j i ii j j II SLaj (j_a ^jij—lj^ liJI '<(j°\ i ( _ ;r fl> jl jjfc 4j-2>J^ lj' (j * .' ' J 
(jL^ _aJ Lai . sLSjj pijiif I jj^-CjLJI 3j£LII ^jLds (j-a ' £ ^<-'J (0-^-4^-' 

i-S^Lii-l ->a^>-J (jJI lS^W l5' 'D'j-f^' i ' I ?_t La j_a> jj 1 -*-" 

Jljj_>J (_j-Lc. JlcI i n" (_ylll j i^iLulII Jl>.I Q^SLj jls 4jLa ^ i^bjJI aul £_aj 

. ajJJ SjL^-a (_£J-aj il_ajSallj isQgll 
(JLalo-l j-fl> 4_Jj^/l ^jLlill i>J-fl> JlS (_ylll 4jjijjjJI jl La3» VI JL>.|j 

«£-L2jVI (^1 j» 4jl_i (j< J 1 '<*< LjjJ I JLs-l Li^c Lul .(^yijjj La-a J^l I « 

(^ylll ^jjs-^/I j_^LL«JI cjLLa jjinn dU ju LuLa '(j^jLsjj (j^-y^ ^L-J ijf J>><-1 

<LiSI i aa»VI (JjJ-^' (jr^ LiLaG I jlj . 4" i^t, 0jLlo~I ( _ ;r 3 ^ 

(jj<Ll>.V! £ ^\>^ JjjO^ ■l5 : ?*J J o .' '"' ^ ^'j"*-" 1 LijjLaj >L^jJI cj^LaL*-a jj-u 

JLaloJ JjkLjtjj La£ iAjLljJIj 3jjI l^u>JI JjsI^jlII j-jjLj liilj-i JjkLalLi LiSLI 
JLSj . jJI jj_a a I " ae a I g a.J? J « a II J iij-J Lajj sLitiJLI (Jj<Ll>.^I q'\ 

L^jl^j 3 j nUtl cjLaLiij^VI 4_l3 I j S~n (j^LJI ^LS^ (_g jJI (j-aj-II Ij-jj^ ^jj^?"-' 

fiLaJj jjlj La w I C ,^_a_j->J.1 J-aX, 4_Sjj-Laj 3j-*IoLj_a Jajjjj jj^jJLfl-a i )Li£ 

^uUi i JjLjsJI J j aj V LajJ <LjL^ ^ n U II (jl_Aj_JI I J j JJUJ JL3 oLa jl 

. Ojjj ^jl <.S il i La /cj t4_a! JL^-**i < nl 

? > **' d(.l| (Y) |8§ 

Richard Speck i il \ mi jjLfuILjj ^ \c ^j^loI] Lo ^Lcj-i-uj . 3_uio*j 4_Sjj-Laj 
^LjLi d j tJa all £>JJt 1 j-l^-C ^jjjJI (j j .tAjc ' 1 \ (jl^j .(jj?c_*-uj ^£jj>. ^<u 
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p_i (j-\_aj-_>J, I (j_a (jj-IJ L l^j - L q (j^-^-i <3-ii ^J'jJ L ^l3-*~^ cj^ 

I r 4_Lj^La CjLaLa JL>.jJI (j-a <tc jjajca :<_ 1 1 j»Lc j-La I j'al .^."O 

CjLaj)j^_aj)j^ file ^_aj?e_a ( ljLts-) (^^Ll^I Y ^J)j^_aj)j^ (j^ol^t-lj _}LL*_a j-lC 

^yLixtaJI j^jJ! Sji^-jll «XY Mjl j (j-u£l » (jjiiaJI 
(jjJLs-ljij (XYY) Sla^. (j-a 4-JLc 2 j i uj dJLut jl tf>jjjl ^ ' a uu£l JLSj 
:4J/^I jjLiiJI OJLA 4_jJLJl CjL_u1j JlJI Cj j£l Jl3j . 4_oLl>. 4_ii^l Cjlsc-Laua ijr 3 
^jlS (XYY) Cj La jlj>ajlj^ (j^- 0 ^ A5^J"J ^ .' ' " '"^ 
.4jLU ( _ ;r 3 (j^-ijl (j-a t_!j-Sj La ^1 J i -»" L^jLa oLoe-LaXI ( _ ;r 3 Lai il_flJVI ( _ ;r 3 
(jLj (j\ j ri -> ir^i II JJla jo^Jfla tLainJI JjL>.j . 4llVj ''-^ o' >P^IJ 

jjl-aLaJ,! (j-a JLjJjlII JjLa-j ij^Ijjs.VI liJjl i .ill ^Ir 3-a^Lc j-fl> ijjuSJI I j-fl> 
Cr-^ 1 Ui-^*- 'OJ ij^^-i (XYY) (jJLaL^. ,j_a p-^ljLj) <j£. ^LajJI 

.iUaL^yi Y (jic i. i i .iTl3 

(j— a 4_j_3L_L_t_La_J I a -»J.I i 3e j 4_j| (j^-^j J_o_3 i ll i mi Jijl mi **'JJ 1-al 

tj-Liaje ' ijjj's mi L^jjLjI (jy^-II CjJl^>. La (jLcj-*_uj iCjLaj)j^_a^^SLJI 

( _ ;r J_aL>. J_Lc 4_j_alj^>-l (Jj_i_a (j-C ClVjl i n" II dlj flLa JL3J <U? (^^Lc 

(jULc jjJa 1968 ^Lc . 1^. 4_>L».VI MyJLiij <AjLa (XYY) i^Lajj^a^iT 

^jlS IjjJj (jjjJI jJ^jJI (J£ (jr^ ^J"*" ' " a LbtJ Ljjjcj jl (j La i ujj (jl «M-2j 
4-j-ulJ tl_i p al a * i a j jlj t(JLfl ta^il 1 (j La i uj J w a "■" i ■■ a_] w • La II j^jJil 
jji^l Cj Lajjj^jij^ ja^jjJ (jl j-^-Laj (j^s (jL*jjjj j<u 4 j i ni->JI j<i^jLaj|jj^jj£LI 
jjJIj (jijl" i ii jjfc (j^J,L«JI (jjj-fli JL>.| (jL^j . S^LUJil icj^j>J,l (^ Lx-a 
pJLc Park Gerald J-Ilj^>. tlljLi jj* j^-VI j i 0 ■ -^''1 ■ . ijjlaJI Stanley Walzer 

.43lj^JI 

^jjm (jL^ 1973 ^Lc J^i^i -f ^ *J^-* ^i>^il ' j-* W 

jaJLc (_ ;r 3 Ll^ jjj (j La i tLaLaJLa J^^- C^LLa <_3^Lr»JI (j^ cLi^Lc jLil Jl^ 
Lai 1(J nUtl (Jl^e-JI (j-a 4jt;L3j 4jtLi3 ^yj^ uiXI I JLfli (jjSLj jl (jSLa^/ (^JLla 
JjLAIjjJ (j^-iiLjJkll 4jj^JI («^jl (XYY) ^jJ-aL*. L-cflL jl jjJ mJ jJI LlILc 

, Ijjl^^ ^JM, UiX| 1 J_) J-iS tl *1 1 Ml 

i>j-uGj «G_a_t£ (j_a (J^ jl mm 5^-iLa^. d l^i mi I ti^t_JI I ^-UajLc (jj jJI jLjLS 

: t.S-r ill ^_Ua^_a jLi-t-^aJI (jy^Lc. 
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(j-^i » ^ Ct_iA.ua I ^jy^-Il 4ju-til ^aJI 3j-^lJ1 (^) L-ilu (j_a (jL^ (J_& - 

<- u i in liil i I Jljj (jl (_Ll3 j^cJiJLi jj-Ilj i _i j i r\~ (jl «XYY (_glj 

(jJJ i jjjuiJ! I j^j (jjjJ! ^Jl jLpJ i— J tajj (^jdl i>Ui«J! j-g-La - 
dJJ ju j-jLUs *I_Li^/! i>L>>j (jj jJI^J! liJ ^L_u j_uJiiLi S jjLa 4-<j/Ij jJI (Jj<^>- 

Sdli^LaJl iltJI 2 , a 
(j-S-SeJjJI jt<>H (Jl alaVl <Uj/ljjJI OJLA (_p=>jjj (_L* - 

S^Lj^j_u1 <L_u1jjJ! ejjt VaJ jJLilo^l £_a 1 xli! (^yj! jJ! 

(_)-aJtJ (jl jJI (j-aj . 4 I s ! < n^fl OJLA (j£. SjLj^. CjLiLj.! (_gl i-dLlA (j^J (<sJ 

i^ -1 "'^ 1 1 o' a U^b.'™ r * uaat^ Ijxj jja (XYY) (jlob- ,jj> iJaVl <_,lc ijljiVl 
. LjjLla Ij^Lj (JLila^M j-jLjj (j! JLalo-V 3.Sajv^a cU^jj^ cLa3 (jl ( _ ;r Lc. 
JijlajL* 4-«_aL>. ; I ■ a£ I (jjs i_iJLu 4_L>J ^Lal 5-1 1 i ii U C<* Lajiita I jla 
i3_jj^j_^aJ| CjUaL-LO-VI J£ jUsjl j<u 4jLi ^£.Ll3| (j-a jj-Jlj (j^-«J 

,3_ < _ u tjj_!l (^ic 3_2al_all 
iiije_i j_l^jLjljs dUi J-*^ ^jl> i"iU jL2Hi! jLo (jLcj_ij/ 4j| VI 

^-ILt-a (^j-b i " i jj i a j U ila * i a U I ^_uaj-*3 JL9 d tseUI f\ Lca^l ' (jl jj-Jlj 

2 Ij j y a 4_li£L& CjLtlSLa (^ CjJJut jja 4j1jLc (jl ^ 1 ' jj Hj fs-^jj • «Lm!jjJI 
^j-lII I JL^J 3j_aJ-tl jlSVLi 0a-b J-^J sQjj/IjJ jj-Jlj (3^- ^jl-^-i-II (jr^J •jJu-sail 

. 4J (^pajjtj (_$jJI - La « Lea 1 1 (j_a 

jIjI o^^ 5 ' 1 ^ 6-° o' i&t jj-I'j 3-<-uljJ (jla (^Jlc j 

£LU ^LsJLaI JljU-3 . I ikjl Ijj^jj JL3 (XYY) (^JiljjJI i_^jjJI 

^j|jj>. sLajiv J ^"i i ii a (XYY) jJLoLs. (jl^ I jLa .j_o^/l iLajiaj 

ijKnitl 3_aLc 

2— lL^- **i i nVI (JjL?e_l (jlj J-a^l 4_2_l^>. l_3jjljJ cLoLiILaI jl^-i (jl ^ a**' 7~ <3 L! (jl-3 
C^jI^ I jl Lai . 2_j^_L«_aj 4j^^L>. I LI Jaj (j^s La-C ) la * II i Sj ■ aj i4j 

(j^ >Jt-~L-J (.JUJI *L>.j! ^ (XYY) ^-LaL^ (j_La LLai. ^ oUli^yi 
jsJaj^a Jl (^Jl 1976 j»Lc ^ dJjUjljJI ^ S^uljj cUj! ji^j 
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jJ! (jjs i_aVT cj Lajjj_aj^£ (jalo-LJI ^axs jJLa .<_a^U»J! 4j*.jI 

JaJal , U , 1 1 ui II j» jjj_ajj£LI I ( _ ;r LaL>. (jl dJJj) 3_aLi]l J^ola 

(j_a 4X. jj$A-A fiU_oljJ LiLIjU p j *^ 1 1 ((jl*** I nil 4_aLc (j_a d)Li-£^0-> Cmn 

(j^o (_jJjl dJJjLS i(j-u.lLc. (j-Ula l_o>s <j-<_i LfcjLpi.! ^ (XYY) laLa. 

. 4_i£La_a Cj1j-u_uj2j 4j^1j £ jjli ^3 ^jtejLu I j^>» pj pjlj->JI £^oj I ^a-a_i3j 
<j_a ^Cbg-a-U «.l JLCL J 2_u! jJlC ji£l Lfl^. (<ut (XYY) (j-Lab- q] JjVl 

(^Lus^l (Y) ^jj^Mju^ (j^s j^-y i_aj_jjtJ.I «l£jJI JLi. (jl ^liUlj ^jK . ..tl 

JLjIjJI f^JaJa o' .(XYY) ^-LaLv (jiil q^jMI J^-Vl <j^ J**J 

i'iiU^ jlsj . IjU-w j^£l U3^J oi^*"^' jjjt^=j_3 ij^jj/l (jlj JjlII (Jjt^cJ 
(jl (^^j-a-il jJ! (jjjj-il! ^>-J J-a^ .*!^>-^M ' fl-JaJj '^-i-V Lkj-Ju jjLlill 
p (j ft- > rr uiSLlI (<u (jjjJI (XYY) (j-Lol^. ,j_a 4jUI ^ (jjjujla (jl-ul erll^- 
J^l (Jjuta I JL&J i^^^lj^l (J^*J-u («-$J (jl^ C-5>^ J tJ^I l_J^ (J-° ^ 1 " 1*^) 
(jl (^ic . 2_a£L>J! w a j j tA, (JjjJI 4jUI ^ 3 < i. nil JjL«-a ,j-a Ijjj£ 
JUs-lj <_)^>-J 3-ILa- »l m i nL liil ' d k: 4_uIjJlC (j£j joJ j<uIj->JI 
^1 i a JjJjLLl CjLjlj^/l j^JaJLJ (jl^J * J-a3 ^ Llj-Us 4IL>.J)j * 

JLjvI «l_rjj| Jjl_rJ,l ^^J-C J U i (jl (O^-La JLs.lj jLlcl JLaS . I flj j i 

. jjij-a CjjLs. (j^. t_iil£L!l ^LjJI 2 -i gUj jjs. I (jlr a jSj 1 1 gj^ L^iLa- ir^il 

J » a tl j ^ U » j ^^aLUs'^l (Y) j»jijj_ajij^ (jl ^1 " i" i nLi 4jj/IjjJI Ci/fi ilj 

Lx-a Ij-JJ^ (J^l j tajJI (jl (j-l^. . ^ n" ~r a 1 1 jLUall dJjl mil jJaiJ J-^' 4jjju 
i_al i<i U i . i i -> JI j»J|jj_aj|j^LI I (ji (jl_aj_j (j^a (JjijJj '. Vjl (j-tiJ (jl£ 

(jj Jiaj>-_ai I (XYY) ( _ ;r LaL>. (jl (jVI ) flgaj diLs d fljAaJI (^^J . (jlj JjlILi i t- a 

(16) ^XY) ( _ ;r LaL>. (jjs ^tgjljjisj (jjs « Sjj U » (J^l j<uk (jj*jjJI 
(j-a (J^ (jl t O-aLJa (jj-^-II i— 3^L_>JI «L>.jl (j_a (jl^o-»->JI CjLLo^ 

(jrCJ La iajjj ^1 oL^ljjdl (jl (XYY) ^Ij^l t-^j^JI SJVjj *^oJI 

j-tb (_dJj ( )1 u-al JL>>lj i^JLlo-lj < ■* ' aa * La_a Cjl jJLl cdoJL-uJIj CjLu_>J1 

L^Jj_Ia (_gj mi j II ^ n i ->JI (jr i-C t_ljL*jJI >lj^>>i J-Us 4_l3^L>.VI Jlaoill 
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(_^<ajajtlllj . i ^ r u_>J1 Lulj-jJ. (_ ;r li-11 ^JUil ^JjL^JI j^JlLI jj>.V1 t . 'ii nllj ifiLiLiJt-a 
(JjiLlSj Li JLaj] 4_u^o-l>JI CjLu/Ij jJI (jj J-alUj La Ijjj£ (j-Co-LxJI (jLa till j 
4j*_uj (ja£j (jl c_ jlc j?l a . (jL^uVI i_Sj(j_laJ jJaLLa 

Lg-Lj-a (j_a jii£l Ja^e^U ^Lus j J laj Ljljji 1 ^JJJ (jl cA^>-Lil! (j£-ai JL3J 

Luljj 5-3.^"! 1, 1 a o'4>^ ^Ll^j • J^=^II 6-° 

. !>Lj L>.Lla ftULl (jL^ (j^s- (J^^eSLII (-;r Lc. Jj LOScii J^l I j ' ' J-g-><-> 

' al j j~ 1 Lj-i^c j-jjLtiJj .(j-u>J! ^1 Lcjij-i t_i^l£>-!l o' <j^-*^' Cy'J 

j j la ~ jl .4-Cjl_jJI 4_L-m_L>JI Cjl_i-clj_U (jjs CjLajJLaj ^LlSJI JLUs CJ^'jJ 

. 4_L<j<_a ^jljjJ jl J-lUj 
J_>.| i_j-Cj_j djj-il j (j la J (jl (j£LaJJ <j_a (jL£ jj La£ L1L0.I 
(jl 4j!j^J! »l aUt (jSLal JlSj . jj>.| jl jjl _a-o~ CjI_L^>. ( _ ;r 3 i^Lal qua I ^yfl »l aUtl 
jj^>JI Jjnin Jl9j . ^LlLa (jlj-Lill (Jj-dJ 4_uljj (J-a^*- 1 l-^ 3 " (J-*-^L] 1 

^-u^aj Jl9j . Lljl «l^j-a_i£ (J_o*jJI a 5 * * J i(_po*aILa (jjL^ (jr^i (jr^ 

i3jt_LJ>. CjL^_ai d ijLA^'j . SJjLs CjLLjjj. (j-a i_dJj JjLa-1 La (jlj'jiilt 

i l_A_}Vjt jl i n^. i jj-a 4 a V ^q_>J j-j-A ^"-j *" L^ILujJj (j^-a-i 4_j t (^j^Lc 

cbtlaja p j lc L^iljJj ( _ ;r A Lajjj 1 LU^c j-jjl-ii. LjJLc (_L»-fl3 La^ L^I^Lj (jl (jjJ 

. 2 .U"a 

Laj-u_u^j 4_SjjJa ijr a La_ilj 4 L^-mAj d J a Wtl ^jLlllI >."' 1 njt d K uiXl (j) (jyJLc. 
(jl LLlLc (ja-Sj iSJLs- (jy^J . j-JaaJLl 4\ju2 «U (j-ujj Laj 4li-a 4J La jj-2j j! 
(jLi? ! jl Laj i(jl 1 n i^l ^ I c ^ d j j taj (jSLaj La^J 4-<-u!jjJ! (JluL^ ! jl La jj-2j 
«Laj^j>J (jl a, * ' a LlL»_=»o CjLLo^ «Lc ^_aj?e_a jl Li_o^ (joi_a^t_i JL9 I Lga-jT^j ui-JI 

(jl ^j-><-!I llIjI 1 ..I (^Ij^JI (j-uLu/^U djaUtl cjLu/Ij jJLa . jljJI jll Juil jl Sjjj_»j 

( j_a -ioJ*. ^a ^_fl> La * ijr 3 L^jJI jJa_u (jl ^iul (j^J i4_al_A CjLj_uIjJ j^j-A 
(j_a^Jj 4j_S_i_S_r»J I CjLjj/IjjJI OJUt «Laj^j . LtLuj ^p'jj (_gj uu II g-^-cjJI 
( j_u_jJj ( jjjL_L1I (j^_l 4_t£, ij'i'*- u (jl jji m La ijr II LLaLQjI 4_o*^j L^jjJI^ 
(j_a I ^jjjk 1 a \l . sLi^sLi. 4_a_ua (j^. 1 a uiSHI ^1 Sjjj_UaJLi 



i5jj2JI 6>SjjuJI 



^yfl tfj^Joj (J-«-«Ji.l CjLiI <j1p- JS!*" 4p-jij 
pui-j CjLjlj-j_>JI j I j* 3.1 CjVLs. <_a^L"ii.! cL>-j I (^^J jL^uVI 

. J1_lj*.| 3j_«J I ^ " 'i j J (j-^J CjLjI JJJeU C?^L»" '-'J V-^' O- 3 O^^^i joSLajJI 
x i 11 jLa CjLj^a-pJ! ^jls 1>L ^i 3 '- a <Lj-LoL>. (jc »l aUtl JL>.| <■" i t m LaJ_t£.j 
4-j_o_L>J! ^. i a . « !j_a^>. ^ j lr (j-ila-Ll a^jl JojL>. jLitj! Jjji^ OJ^d 

cj! ijtII dim ftLi Lai . L^s-ualj j-<jj>.V1 j^j-i (^^j^t-i ^qJLjlJI La juu ^^^11 3juL>JJ 

QaJJIj . j^aJVLi LtajLs. w ta «"' L$jLa Ajj uigJI 4fLijJ! i—SjjjJij 4jj_JooJI 

jl jjVl JoLxjI LLa> w 1j sc-j jJa ii]l_La> IjjLi jL£ ^ jJI ^ . gjj 

jl (_L>> t (j-a >• * I ^IjJ LiaJ 4_t£. 1 ^oIjj-lI ' p tali * rt ^jyJLc jl J_>J1 4jj-»Hj 

j Laj •■■II (_LaL«J! j-fl> La la a uuSLj 
Sjl »" ( nVI 4jLlx-i 4aj Mijtl i 3 jj la 1 1 cL-mllL ( _ ;r fl> ! jl 4_u!aar>JI CjLj/Ij jJLa 
(_j_a CjI_Ll>J! (Jj-«J lJjLsj :4ja£j La <^p- (j-a LgL S3 ( _ ;r «_Lj ; jj .4j^iil! 

Lij-iieJ jl ^ i U"m" V Lgjl j ^ iTjL-uI jolt tfj-fl>j .^ylu jjj^j 

( _ ;r a 3JjL<Jk! iiiLLiaJI Ji^-jj (_£J-a lS' c^i J' -> .' ^ o -3 ^j^x- 0 cjLoj^j dJLLai 
Jjj i^i illj <Lul^-pJI cjLj/IjjJI ,j-a J£ 3Jj^/! (jjj (jLa J£ ^Ir j 

(j*\ i" i ( ii Lul ^jjj JaJu dllj (J^ 3 »i^Jjl '.'ill CjLLl>J! j-jjLj Sj^ (jr^ 
d ^ ' eaie uJl * I i i**m ^jl CjI_Lj_>J1 L$_aJ_aj jj^iL-ol ^^y^Lc. La 4jr a 

l( J_aljjJI ^ Jj-ai^J! jl o! ■ '^«lt 4ialjj,| jLLUI *L<jdl /\ 
(jl w I c .J-aJLsJ,! j-J-C (j-a LdJj (j^Ltj*_j dJLiaJtj CjI_Ll>JI jjlj (J^LojJIj 
(j ii i nl LjJ '"■ a ulSLj I n Kj CjLcj_JLl ^J-u-II (j-a I i i*C n"i , u 4_ulj^J! CjLa^L*J! 
j j Till (j^ JLi^QjLl (j'C a" i t ii LuLa liUSjiaJlj 4jjIjjJIj d^LLaj^aoaJ! i ii tl 

-4_al_«J! ill j \ i ii II CjLaaJLa (_)iaJt-l ^J^J JLalo.! (_g|-4jj^flj! CjlaLt^" i nVLl 
(Jlj i ii II LljjJ w fljj ■ ■■ (j^~Jj .<_ajjJaJI (jjs Sjji^a Ac^asz-a (JJi dlljj 
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(jl ,j_a ju Vj . (Orchemenos) ^j_Li_«_L^jji 
CjI h" i .ill (J^la-i 4j| i. u i nil jjt IjL&jJjiJj 

(j^j>. .4_lL?c_U1 Lui_u^l_] ^jjjj^j l_AjL_jJ!^_a 

i^Q_^J <L_Lj1jjJ1 3jJ_ifai1 ^-ijJlJJ Ljjljj ^jLSLojJI jj-il 



Max Planck uLb^Li 

<■ i hi < " 3jl_jjl^v Bj_a 

C.S.Lewis (j-^jJ 



V jrtta I j_al 4jj^cl]! 

(^g, LilSj * 1^1 < nLi 4_i_ujJj pUj 4jjJLJ1 CjLstjj ' a t a * (^^-l^. '^ij- 1 tl)^ 

J^. Lal_& \j usJlC (J\^c-lmjX\ (j^J-jlj-J' ^Lsej^ <Jlul£j . Cj^LjLlJI «Lj| (j-U 

CiLaj I » a 1 o J ' gaj ■ ■■ 4_lL*_lU ^ a i a ( _ ;r LaL>. JLjJLso (jLa Ij-iJ .^IjijJLI t-xxjjj 
(j-a jjjjSLajJ p-g-ll (j^laLj »l nUtl (jl£j . «LlV! Cll uiSLU 3jUJl>. 3-aL& 

i_x-ujj JulC p-AjLiIic! ( _ ;r 3 (^Ij^I! p Xj* !jjl>.Lj (jLi 4jjJl1! (jK ( ii ^Lija! 

I jlj-J-J (jl 1 <* 4-j-L*JUI 4 n tr> ( _ ;r LaL>. Co> <j^-al -f^^i) 
.4_lL»_U1 (_paj-a (j_a *^i>-^ J J. 3 (J*** aj i ii^ ^ 1 se i 1 1 (j-\_>J1 (j_a (j-^JL>. 

J_«-J IjjLcj iLg-il Mil 4jjJLJ! »l aUtl pj i^jLtill (_fjJLa (jLiiuj 2-aj^L!l 

.CjJL>. La I^o-LuIxjJ 4-t-u-ti 
(jl 1 1 j_Lal La^. i !jJU>-J J_2J . ^jJi-lua JS-l 4lal^ 3L>-Lia £JJL>.J La 

^3 <—)LlC -ij^ J {0-^3 LtTu.3 1-La JJ * ^ ' £3 * 4jjJLl1 ^j[£Li.u 

La| . -ijyLa^ej (jjjd! (>u*i! j3l (j^s Ja^ l^jLu (jl JLjIo-V 5j^5j^ cr^- 5 ' « 
1^j>.j1j-ILi (ji (^jJI (jVI (jj ^ ^-**' j 1^e_u-ai Jl^S 4_lL*_LU a a ' a (j^l a"tt-i V (j_a 
tLflj.aJI j^laL*. Jj^. (j^J d a i all ^laLs. I i aj] (JjlS I JlSLtj . p j mj La_i^ 
<J i "-^ i JJjl!! Jj^aJ (j^ p J lui La_i3 CjLajjJI JJl^. (jl (_^o- Joj^tla 

jijj pj SjljJijJ! 4ijjti! (jLa I jSLaj . (_gjj_ill ^aLj^J! «Liul (_Ll3 iijcaj (jl^ 

pjj i (j^j-L L a-i£jj I (^^ fiLii^t-LLI l_La_uV1 i i n 1 (j_a (JlSj pJj ij-jj_uJ1 (^Jl 

(_L-*.| (j_a aj-i-uLl ^_aIL?E_a ^Ltaj (jj^Lc N J (j-a »l rtUTI fiUjLl La ^L>o ^\ Jljj 

Lj-mJ Jlj^e-a >."'">■ i i<tl J_^£ 
(j3_L>. jjy-^l LilljLi .^j>.V1 jo_AjL>.t t fl-iL ^**' 1 4_jj_SJ1 ^jLSLtoj I ^ * ■**' * l^J^i 

, ■ . 3_a ^juo 3j_iJL>. 4_^l_<Ccvl 4 5 iia 
Jl_>. 1 j (J_^ i 5_i Litll j-jJu-a ^Jfj^ ^_<ilbt_a jj-u j_Lui_j£jj 1 ^CiJfc-aj 



'fli'iTll j\lai>\ 



Uj3 J J a '"J ;* 1 4-jjl < nVI p-^jl i iil-v j^yfl (jj^l>J! (jajjijJill taj i ul 
j^i La I _a^*-a JJ (jl p <j ai JLaJ Jj . p^J Jj^ La (jj a # ^ J I j-lL£ _aJ La^ p /j i "JJJ 
p-AjLoH^I L ■ 1 1 ii l p^-ll (jr^ * ^W-**-^ 4-*-^L>JI p^LajjJa ijr 3 ClLa^U a ( j-a p^J 
^J-J ' a 1 ^ ^ ^ a **' * tj' ^ ^jSLalu pJ 1 1 a a p ^ 9. ^j_a (j^-a (J-*jL*_o1 

«* la^JtJl » ijr" 1 - 1 p-^^-^- ^e-u^o I 4jj)j^JLl «CjIj3^Lo*VI » ^jjA^a *p-$i La ijr L»_a 

^j-Lt-a <J^>- 3j^iaj_oV1 ^j_a Lc^aJ ^j-jj-C ^^j^Lc (jojJ^jJLJI £jCj1j .4jj)j^aJl1 

(jLa I JtSL&j . »l a U II 4j p-&L±j| La CjI jJLi (jiisLu flj^j La-ml i cLiAje-U I AAjus 
(jjll VI Lojj pJ La^3 . La _o^e-l ^LjSlS JlS Sjjjiill r IU^Ij jj-aJI j-aL>j_l 

4jjJLJ1 C~t ulj . (j^i j-L i .a- i £jj I ^£ j^paj-Llj <Lse-LaJI ^jlj-La j»uJu (jl uU (J_jiJLJ1 
^H_u pJ cL>.LLa fiLuljJ 4_a^Lc -ia^vj (jLs • L^-uiAj 5JlcI i na (j£. l_&j^?eX. 

.(■ 1 1 n-fcS Sljl VI (j^jj sbLa JjS~iiiiaU 4jjja SIjI c?jIj>" j. 1 '"^ 'Mj 
CjLiJt_uljILi_ul i_La_ilajt3 ^yJLc LiJlcL_uJJ t l_LL3jJt_a (JL*_a £_*_uoj (jt . .. * 

jl i3 JUJL>JI 2JVI JjLa-aj u-"jJ 4_&LJj . cLx-i^s ( _ ;r 3 ^"ijtll J i L^sj^ w ta «J 
La u "i i^i Jj-il Li^Vlj ^j^uVlj (^JLbiJI 4ijjlaJI i<£:JCLlU 3j£LUI 
j-uJu (ji^- SjJLaJI 4J j_al ( _ ;r 3j_r»JI ( _ ;r uiiLi (^IjjJI j j S 1 1 Lajlj . Lajlj 4i«jj 
p^l^jrt^j^^.td .,,.*tl i "^JJ^lJ^^' > ^'^^ • LjLo* fiLjjj-Ia 

(jLdlj i L&jLiisj (jjJI S_l^I,I cjIjIj^-La jUtjl I ijlr i_-4j*j (_^JI 3 < "j\>ll 

pj -1 L^aJI ^^jJ! J_ijj jl . ^."^ 1 \ . -«L>.j)jIu (_£J-JI ^y=Jsc uJlJ i 4 ^^ > ^ J-I1 

. LuLo* jj-* 

j^^LLsl JU£, CjJL^_) ^jl £)^-a-> La (j^i j-L L a- i ^jj t 4_)j^>o 3j-^>. jjIs jj j 

. liil jj I j^j a j^lC ^.aTLTe-a t_)L>.j ( _ ;r 3 d j aUII (_gjill (j-a ^J-iJI I J-A (_p-L (jLutll 
LajLj^. CjJLa_J (jl (j^Laj Li SJjaii 4i!Lal cLajL9 (jjs JL>.lj JlLa Jj^*-a IjUtJ 
. 4_i_LaLiiia p j a i (jl (_Lt3 4-al Jii>-" i ulj La i"i JjlS SjJLaJI <_ i i n'i's i 

Sal LaJI (j_a j-j-j-^ j J-2_i Lj JLa-i ^1 (jSLaj 4jj jJI (_£ jill (jl ^LLa I r a U~ Jiia 
Jl^j . 4j JL>- j I La a. V SjjL>J,l CjL«ju-><JII LgjSUj 1 1 j j i ii i sLi^ji-jJ! 

(JjtAJLi JS C '^** ' ^j^?-*^' j jal ^»tl ^1 jLa-l , ,,1 (j | I iri uuSl 

^1 ^-a I ' ) j jSI fljtll LgHajLia cLfljLa ^1 jj| ^1 pjjlj_>JI J^iaj 
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Lijlja-a (jlr ^L>-2j ^ i eaj I ijk** ljLaj^.1 djlr Juu-tj (_£ j-JI - I Lea-All j i 

kll 

(■"' i in! 3-aL#JI j»JL2jJI (jl Cj^?L>JI i>Jui (j-a J£ I i <i 1 t"l j . jJaJ«J 

j-lsL>J,l Jul^ll 4-JajLS.a _jl i4jJ^Lu (j a i tajj lJr ^ • Cr^ C"^ SjLxia 

^j^Lj l_$-a i T JJ-JJ 4 < iuSj 3jx.Ls Loj-a-g J j Sj I LijLs (jVlj .j»JL2Hll (JjLia 

Lal£ : «b I ( _ ;t j1> SjlcLoJI JUkj i £-aIL>J,l (J^LfuJ, 4j«Utl Jjirtil (j-ulaj LjjjJjj 
. *La I jJkIllm I 3*L-ul CjULSLat LcaJ I <^J.ilj LiJ-loj La cLuaj-S dJ^I j 

. naJI 4jLcj_LI Ljj_j3 _oj 42jjJa 3j-iLc j-^c SjJJ £ ^J-I J-> O^' (j^'-'J 
I Jljjlj ^LjLa Vojo JL^jIu (j 151 -'-? • O^J - ^' a 3 Jlj ^ 3 ' f 0 -^ 3 LiZu (j^e-ia 

L&Laolj i<LcjJaj J_«_i (_p=>j_tl £^Lc ^Ir JjJ uull laj (j£. 
i4^j^>J! aJJt (j-a el »jlUtl jj i*itlj . 4jjJl>. (Jj3 (_p3jJi! 

.j-Lal_>Jtl (j_a 4_i_Lt-£U (j o < caj * «bl (^^1^. 
jl ^J_JI t^yja <3— LlC JL>.| *iljj>.L3 ' a 1 p Utl (j_a (_^Lj V jj_uJI jLLajvlj 
^lnj I jLa U , , y, tl , p j A i |_£ LtLIo (j-aT JL>- j-al J-A LgjLiaSLt. LgLlooj l_!>^' 
(j_a d jlr ■ •*■>-»- > La Jj j j IaJ (j_a 4_l0_jJL>J1 jLLa^.^/1 (^Lj La_ilj .(J_LL-tHJ1 lj_A 
. ^jlj^JI J i n T 1 i" , j^u_u^j L$J »1 in) Ji^ (jy^II cLSjjJ^JI iCjLa^mi 
(jl j j i " II j Lali i uj La (^yi^. LujJaj Ljj uaS I jlj i(_^j^>JI ^JJJ pJ I ijj 
jjJlJI ^ i n i i' 1 ^ (JjjJaJI l_La ■ aj Jiia Lu ^ I « flj Ji^ La ^1 (j^ijjj LJ 4Ltjj 
LljU! (^-3 La LLLtLso Lu! jl j .(^j^UI (jLuljjJI 4j C^ala (^jJI 

CjLjVoJJ ( _ ;t ^jj(JI j_jjLLllj i J i ii ill q\ i n-»o 4^jj>.j iCjLcIj_i^5 (j^s 4jjLJI 
(jl-il J-aj 'j^lj-3 (^Ij^II j-uHll ^ JLy" i ii l Ujlj (j^-il^- 0 QJP^ *— a J 1 "'^ 'SjLallXI 

S_i2>L>.^lj 3_^c.LaJl».VI J^l ui U jLlcVI jjutj jLs-Li (j! fjjz Liiia LuL 

w 3j_a (J^ 3jbjL>. (J£ (JjLu JJJJ CH^' ^i?-^',? 4-u-ul j i nllj 

4jljj/Ij IjLil (jj's" i ii (j^iljjJI j J Si I jLil (jl Jl^jll (j-aj • ^-*j-><-1. Li jaLiJI L^lS 
j^I jJI (^ (jaSLi dll ju LljLa I j * i a j 3 joSLso (jl (Ja3 Ltj j-uu pj Laj ■ jl uu )VI 

. L^J^ **i i nl 3^L_ul ^a3j (j_a_tiaj (j-a^ 

To Screen or Not to Screen ? jjbit 1 ^1 jjij 

(jl_^ iCj_tia_a (jjj»3 J * o 3 . J_iJU>JI aj-g-aJL b (_>^-I w xlajl jj-oJI p j J ^ " 
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'fli'illl jlkpl 



Ijjbj jii (jLi (OjtLUs j-a £yi dbjjV! J-ic (Jlj 'C i ni l J^lII j-o (jjj-jZbcj t 
L^JL^Li (jj-o (jj-l^ (-P^J-^- 1 w J " ^ ' (Jt}"* - ^' ( " (j-« ^ j-ijuzjl p^J^j 

Ljj i ( ii Lc^a-ae-b (j-Jj^5e-J »l mill (jLfl ^lila (jVlj .sQjj^/I J '"" '"' LaJ-i£. 

cjLo^Lc jj gla llbej ^ \pAP Smears) (<t>-j-ll (J-i^. (j-o 3_L>.^Ij!iLi ciLa- . ..I 

i_fl_Ja£L!l (jlr 4 jlr I (_gjj_i!l .j^»-»AH ^jLa J£ ^Ir j . «Li3 ^Uaj i nil 
(_>Q-«-j I r J-S-«JI ^j-SJ i^j^/I Lkjl jJai 3_jJljlII ,_p2lj_a^l 

.JjuJI 3jH^ f_y£ 4_uj/Lj/^/I cjIjI j'-'wVI 

( _pajJLl j-u_a_i (j_a ^J-s * Cjlj-iJL: tjJI £JLA j^jll^tj (_5^j_o ^jlj^JI j i Till j 
(j-C l-i 5e j J i ii (jiaj-all jl I (j-o '("-^-^J- 0 «i_L4JStJ» (j-o -SJi^t-u-u 

(_3j_<j/ (_L£ (jl ijJ-t-i fll i a fl l j j i" tl j .(_p3j_tLi 4_iLi^^>U ((cLiijLill » 

OJ^J ' "J * 3_ll_i-a^U ' 9* ' j**' ' rt (_palj-a^l (_£l (ji (j_a Ljl*»£ (jSLali-l 

pJ JLiLVl (jic (ys. i (^Ic- L-*JtH^ 3 aJgjJU jj-i!l j-alj_J 

CjI_L^>. (J!Ai- (j-o p g^gjl Lta- JJlxjj (jl (j^lxJ (jj j-Jlj) Jiju ja^jLj-ol ja^JLjjo 
ija^jLo. ( _ ;r 3 i lj« Liu I jl 1 1 jjiSLkjj (j I (jjjLiil j-alj-JI aJJt ^jTi i uj . ((jj jJI jJI 
p gjic I j*l fl-ulaj LjJ ^'Jl 3-aLjJI (jLa^Mj 5e i all (J5I i n <u I »*n Lu£ dl! 
£_aIL>J,l (_)-£3l j-t-Ju (^jJI 4_]L$_J1 4jjj»ill ^_alj-ill Cj.il . CjIjJLj 

w I c (j n t nj-a ^-Aj .(^yjlj^JI ^j_uJI i 5j i I ^LlAXI (^jjcL^^JI jj-illj 
i. 1 1 nl ^>JI ^> JLa-" i n" (j^JI CjIjI j"->.VI (^jljJa SLJaJ Jj^l : (j-A-iSLuSCj (j^ljlli.1 
CjLH ^Lt3 L^IlUoj J^j jl 5_Lj£. JL>.| (j^s LuSU-i (_g jJI j-a^l i4_uj|jjSLlVI 
^1 JL?-**( i nLi 3j-*IoLj_a CjI_Ljj>JI j-i_L4_j (jji^. LujJ^ (^j-iLJIj ' ^ aj!L>JU CjLj^SLLI (j_a 

.3_ljIjjJI 2 . ... i ; j II 0 , 1, j |_a (_g| iSj^pJI Li^.^JjjiiLI Sjujl>JI (jSlj LaJI 

CjLc^ a ^e-a jL_lIL>.I (j_a (^j-cLu^JI jj-ill ^JjjJa (j£, ^LJa^l (jSLalLl L_3^j_uJ 
JLjLc w I c (j^l (j " ' j j Tillj . 1 JL>. J-J-Aj {j^-u L^Li^Lj 4_ul£L*_o 

dt-Jj-j>.| » ^_jLxj (jj-L^. N Jaxuijq (j n i njj (_3^j_u I j 1 1 iM JjJL^tjO » 0^"*° 

4_l3|jJL>JIj 4_iSjjlII CjLcLujJI i kfcie^a (j-o jlj^^/l (j-a (j^j^La (jlr (JjtAJLi 
(j_a -i>-^ j^h^ 4-1 o' c^i jj ^"'11 (j^ ^'-0^ <— « 4jj uj i llj 

_}J^t_Hj (jl (jj-ll (_5jJ-J L_3^_i_u CjL_Llj>JI (j_o clLjj?e_j d fl I" >■ 1 1 CjLc^_cj>JLI 
.sLLui-a 4-u.u i_3^jJi (j-a Jj-aJI I J-A I j j a. IjJ (_^l!l jLtai-VI 4^JLi 
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jj-ill 4_Lal£LII oljlSLoVI ^JLa j-oVl i^-lLl ^ ^1! ,jjs (jl£ jJa J 

t f (2) 

( 0 l?»tl cJiiitiJ! t-jUmf Jo-I PKU) Q^LjSLlI (j^jV^I 1963 

i ^ r i^, (_^3jJJ 1 JLA (j£. (J^aJfcAll (_p3J-(2J Lj^jLjS (J h**( ( uj mmL-oLa 4_jVj CjjJlj-^I 

(jLljjl cjj jj^sl cjI j i i nil (j-a jlS^. (J^L>- (jy^j • JJ->J! jlJ! jl! 

1 4_«-3j_a (j_a Lc j_i dJJ j-j Lj_L$ '"• 5.1a. JL3j . 3Jj La_o Cj L«jj_<Iij 1 5jVj 

«ll$IL>J.I (J^l Mill (JjfcL^tlu 4j_ojjJua J-^ c^-** lJtH-" (j?-^ i*^-!^-!^ 

a * ijl 0j_lj_3LJ La j sc * 3jL^_j_U CjLjV^J! ^_oHjt_a £3jG !il ijj-iJI 
CjljLaJLc! I ''*■_'' CjLjVjJ! O-oJlSj .^Ij^J! (j^a^LiJ! (j-o £_JJ sLlLWl 

q « J ■-■ -i la -J .(Jj^i-I cljbVj dJJi (Jj>-fl3 («J L«_Lu i4-ia.^Lc ^aljj Jjj^ill 
j^lLu j i a3 " (_£j^>.| CjLjVj Oul^ L*JLu iSjj uiXI r I ^ ** V CjLjVjJ! 
jj-aJ! ^aljj (jl Jjiil! VI (j-ulu (0-1 4jI J"*-ri_9 . CjIjI VI jjLUj (jJjJI ^Jl 
. 4_ijjtll ( _palj-a^l jj-3 (J^LiiA ^ ^ ^ ~" rt J^Ljii-« (jjlitJ *^L).3^ (_^£>lj-o^U 

I j 1 j " (^^ ^_alj-±JI _}Lij JL>. I CjLlj^ miMI (j-* 3-* (Jjl I JLA (jl Jjljj 

^ ta (jlSLa i (jj i Sgjj (jjjLJI q\£ Lxjs Jjal ^ jj>-" i .I U jLCo-VI (jl (j^-il^ 

I j ' a '^■ <: -_ l ^LLfljis. SjL>.lj SJL>. JjLia c L^jlj c ^^*^l ' >L ^-i^ u \) J-"-"^ 

SjjLajs 4jjjLLi jj jjj Ij'-K JLlLaVl <_>ijt-i (jLa diljJ S^tjlj^j .PKU oVb. 

Lj_oL_oi j ■ gall S * ^^paj-LI I J_A (jl Li^ i^^l ^Jl jj i ga H <. n i uJ I JL>. 
JUjj Laj ^l ^^.l ^J^J ^tJ- 1 -*^-^ cLiLa_La S a H JL^j *c^JLJj^ J -4- ^' (1)-* (°-^ L)-* 

(jl dil j i LjjISL-u (jjj PKU (j^s Sj^.Ij 5JL^. j>j (jl (jjj jVjj i_ill 2jLo (^L-: 

Ij_o~Ij . 1 97 1 i-£JI— i-A jj-i!l J- 0 ^)-^ L - ^jl I iSLiy i JjjjJI (j^ p j i la « a 

(jl^ PKU (jlsj^j ^jjlgjI] JLaJa^/l ^!>tc. (jl i(_j^jjiia jjt (_p=j-I.I 

(jl VI i(jj_>JL«_j V (j-XJ jo-^ILij l_2_o lXu^. ^IjL* I i i ii -»o p^i i n-»o (^1 (^jjj 
(jK i nil 4_oLc jlj-3l (J-aLvo (jji I ta-j i u-l I'ij i"i J^l cJJo ja^jl^j JjiLkji CjLvjJ 

.J^l^ jalj j«J jo^IjLSj (jLa Ijuj 

j i a u 1 1 j ' LaglaielJI a S ' IjJLalul Ji^ (j^iSljJil p ta « a (jl (O-C.J-3 (.j-l^J 
I JU_a JLj! JL3 ^UJI jJI (jl VI 4AL"lAJ,I PKU 3j-3 J-^l j_i LUa! (jjjdJ! 



i'i "ill jlh^l 



p_l llil «L>.^Lc <2>£La_i La_a J-^J * -iJ^t_a (^paj-a PKU (_p3j-aj . j^-i!! 

l_tjrt_jj JlJ oJluuo (j t jj-^-J 1 ^LdJjJo CoibJ La J . l_£ L£^ 0-3 1 j£Li_a d ulJ 
(J£^ ^5 jj>.L) jl (JSLiIij jj-ill ^_al_jj-j ■A3 J ? fc J j-aTn-olj t^jul J-^Ji (_)iaJU oJjbtJj 
ijr ^ i _ 7 _jlj_jJ1 JjLiUJI ^LljI L&jj-3 £L_aLjj-j CjIju CjLjVjJI jj-a 

.qLuxuJI 

3j_tl ijjla (^yliti! jl^j -PKN j jj-a d j i h'i'C U (jjjjijjd! jjj/jj 

cLx-Ualj LlA ( _ ;r cLa->JI jj-ill SjLjLfl (j^J r«-!j i<Ljl^JLll LuijjVI 
J_i_u»jJ - La (j-ujj Lut ( _ ;r cL<u>JI jj-ill J-alj-i Cmi^ JLSj .PKU 2JL>. ( _ ;r 3 
J_l-(^^Lc- cJljLaj) -[^k-C- L^J <j£j joJ 3 K u i a (j^jLi^l (jjl 

(j-A^i jL^j • 4_lLsc_lU 4_jJL>J1 ^ d ' ^ (j-\J_aL>. _}jj?e_a (j_a j^ h. L a ~^ ' ' ^ ! 

j^j-A j-Li^tU 4x^j-*_t 1 file j_a_>Jt 1 jj i £j\ a 1" \ 1 ^/tcj-ifltl |j J J & * ^ 1 
( j_a L^-t^SLj La j ^ T SLjj-a^1 ^tJjLJI jJ^L>. oJLj <Lc^_aj?e_a j^j-Aj ' p a^t * -Sj-mJI 

.j>ji 

(jj-SJUiiitl JJ (jic Sjistill Lj^litU i^jj-ill (j-ii^till 2£j^. 3_M Lajl !jj Jijaj 
4_JljJ_iJI 2_ajSLr«JI JU-&I jl ^1 LixmJI >i-lj' ^ I J-^Lj (jj jJI Jij . nil ,j-a 
C^j-Lsj ' 2 i a * « llj 2 aliil 3j_<I/Ljjs «L*_uj jj* Lj^LJJI 4 K i"it, 

cjl^LaJLcLi i_JLLs (jj i n'C j > jjLijjj (jjijjjJI ujLa-" ( ill j . 1972 ^Lc ( _ ;r a 
. 2 K uiXI ^Ir (^j^JI oLljVI j^jj SjIjcJJ,! 2_jliJ| cjUtj^ 2 <i sc i <3 

(j n" i aj i"i"tl_^/l_a 2_jVj Oul^J ■ (jj i ii*Cj l 4-!La La Sj_u^ CjLjVj cJsJlj^3J 
.(^jj-ill (j^aJe-aU (^jLo^l (jjjL^ £jj-*Ita ^j^aJ (Sj -"-^ Cj^ljj (j-a) 2_jVj (Jjl 
CjI ^i(n llLJjU fiLLtL^tlLa 4(jli>j-x ijr A d A-r iU 4_jJL>JI <(4_fl_t-£5)) (jt Ltiajt >."' fir tj 
(jj_)j£Li V d j 1 t i tl cL_j_L>JI d a ' a ^laL^. (jl j-jjjlj (_^jJI w xLa II j^LaJI (j_a 
jj_Sj . 4_iljLJu j-J-C I j j i ii i ( _ ;r a s l-'J-«-a 'LiLu <_ajjJa ( _ ;r 3 VI jJaitil sLUa^c 
(^_A 4_j_L*_t_LI 4_j_L>JI Lj_a_ut jt ( j ta * I j) Lu_ajJj^ ^ 2 La * rt cLuJ^a (j_oijt_a 
(J-«-^-J fiL-iSLJj i4_j_Li]l fiLo^LJI (j_a ^_ijt_t^ ' ^ ' IjLAj '^J 2 UJ (JjL^ (jlaj-ja 
(JLilLlI (j^-Jj (j_J^I_I JlJI jJI (j_a CjI_Ljj>JI (Jl 5j )l (j^_l (j j LalseJ (j^^jj^t Lj_uLjt 
jj^ ^aljj i eaj 2jVj jjj^lj CjIjLi JLai 1 1 a j-»CJ . jjs-V ^aje-Ji (j^s (_f jJ-«JI 
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0 i^j-a i LjLl^.1 L^ajiLijj cuLl*. (^IJI c^LVoJI Lai .SuLcJll 

Ja^O (J-j-3 Lai (_gjj_oJ! a x a_ll Ijj^cj (j l-i La a3 J)_<u-aJl -Jtao^J I (ji^. 

.^IjljJJ (_^a_o*jJj ' dlaj (jj a JlSIu LaJUX. Lalj (j-u_)ljJ,l 
^aj&AJI (j£. PKU (_^Jo-LLaJl (jo_Li£LJI (JajJ (_£jj-aJl gaje all I aXxx to. 

jLlo.V! jil jjj LvuLvuLS . I ajlag La^Lo.1 2_iL*-lU 4-jijJI u^jl (_gjj-a]l 
iPKU (■ i j i ii 1 j-U Jjjui/ i ajlu (jjJJL^a p^JLalai (jl Q^n uu£Lj (jjs Ju£. 

Lai . <l>.}Lc (jSUj 4j| U£ iJSLiXI i-.iji.n jl J-ls <ial £u£l <jSL«j ^j-tLa 

VI lj I « aj (jl UJ * J "_' i=LLlje-i.U 4_lL-»JL (jajL^a p^-il ' a "iliSLj (j-a 
^ nlr jL.o.1 cJsaJI dll j ( _ ;r 3 LilLut (jSLj pjj . ell ju (jj a 1 »j LaJuX. (JjlaJI 
p-lj . ^LjlS (_pajJ,L (jo_)L-£a_a p_A (j-aj d a i ai! «LLv>> J)j^?e-a p_& (j_a (j-u J-^ -4-1 
(J-J-3 ( _p3jJLl_l (JLals^M 4_iL-aL ^j_i_LjJ (J_a_>J! ^Lut (_£j^?e_] jLlo*! i_1JLl& (j^-S 
^Ij^a-V 3j_lj>.jJI 2 -i j aJlj . LUajl £^Lc (_gl ellLufc (j£j pJ 4j| La£ . p^3j)Vj 
(j-^>> (j-a i 1 1 <L?- i n t (j^l a ^-i (j_ij_ll lLLj^cj! 1-^ Le_t-a^M ^Lj-t-u ^^j-A jj-aJ! 
jj^a lj^>.^jJJ jj p gj I a Ls I L#] »"m i ii (_yJ.II jLtaj. VI (^l-4-JLre-LU 4_lL>JI 

dJLjj—ilo »1 all )l ^o_& p-$J ^L_Lt1 J-;P* ^aJl jLlo*V1 (JL»- a ^ . (j^?ti! J^>*I (_LaL>. 

. (j I n » a jL.o.1 (jjjLvul (_yi^. ^I w j3 - " 
^ a **< se alt 1 JLjjLa (joSL) 4_lL"s_lU 4_tiitll (_^jj-aJ1 ^j^aj&^JI ^_al_jj-j (_j-«Jj 
p I «jj (jl (__4^ '- " , ^> a *J i3jj uiXI - I tac | ^aljj_i (__rl^ ^JJ^I ^ CjLVoJI (jl 
(_gjj_aJ| jLpi.^U «L>- jJI I JLA • pa»VI J^Lj U , , '^.tl , 4_ujij La JjjjJI 

.djLjVaJI (>ulj^ pJajLA iQiajtl ^jJI «L>.^JI (jL^ 
(_gj^>.| sLcj_a^c_a lLILL* duL^ Luj_aj ^ i iia ) C^aJI (^ 4j| t-ijjJ'JI 
(j_a j^jitSLa . Luj-aj (J JL>> (_$l (jj^) l iSjJ-^^ (j^aJe^U (^pajjLu j-t-Laltll fitJuLs 

jdL 4_Li_a-a 3 ii i^ (jalajxj (Ashkenazy Jews) jLlSLi^/l >j jjtl 

V ^_t_La (jlsj-js I jla (_^oL_o (_$^J (Tay-Sachs) (_^oLi_o ___;Lj (_p3j— a (j^>. (^^^j 

(jj. (j-j-uajJI jLjjJI J-aJu «USL!j i(jo.l^II (jrJjJI (_yiaL>. 4jiaLv i^jty 

JutXI CjI j i i ntl (J^L>. LaaltJt-a p^j ^_a (_jjt^t_lj i^a_Llt I JLA (j_a (_/\_Lo^ (jajjj 

1 LjjLiSLcul LjJla^j (j^J^ij (J£ ,j^ Jo.lj (_jrt^>JI I jut (_Lvxjj . j<i^jLo~ (j^s (_yJj^l 
4_»^5j_3j a » i ii" II (__,_3 JU>.lj J J-«-a (^l J i p J * " (_j^_<J I ^Ijj 4j^>jij 
.4jljjI (j^ JL>.lj (Jjjlaj (__ r jt j^Lu/ (_gLj (_paj^j p^jLul (j-a JLs-lj (_gl 5jL-al 
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'fli'iTll j\lai>\ 



. 600 , 3 ( j-« J^>« 1 J jj-a « ) J-^ J (J ijr A 

^j^tej j Llo* 1 i_iIl_LAj i(_^uLt_u ^Lj ^laL^. j-u_a_l ^-jLs lIsaJ \ £j i n'sjj 

jjsIj_i IlLtaxi 5>JJ^ ^AW^ CjL«-aILx-a CjIjLi C)l m» j i .ill (Jjljl (jr^i •<_P = 'J-^W 
(_gLj (_p3j_4J 2.1 ,^.11 4_L>.VI i_al uu^l (j^-^- 1 t ^rp c r 1 ^i)^-^*"' l-Sjj- 3 ^~" ' a 

:* i\ i tut SjjlI 1 i I n~w i ^_alj»±Jl oJJh CjjL_oJ . LgJjVj ga g -»**' 1 (_^IiLt_u 

SJIjV w cLvjJLi i_i-utj (_p3jJi!j i4j (JJ^J- 0 (jjf^ J^P^' d ' " " ' jl j"'* w ^L9 

j£l jls jjsLijjJ! (jl L«£ i^L^-V' 3_iS>L>.V 3 , , n itL (j^LLlI oJjSLJl 

d «-txLa IjLp- L o- lla J Jla^-jJI fi&JLA ^-lLaj _U2jS i£_a2L>Jtl 4^jLui^ ^r^- 

^Ijlj^l (j-* 3 J-£& L_3jLit_a 3J1jl ijr II ^jjjill ^.oLlj-jJI i^-ilj . (_^uLt_u t^Lj j^paj-a 
2-jl_i^3_U JLjJIj_U (j- 3 CiL!La 3jLc <_jL>«jI .(JLoJa^l t-jLjo^ 4jj_u_l!L] 

£j-a CjULa _}^L_i_a *r i"m» ijr 9 1 j i < dJJ!i (jL^ La_ij»3 4 ( _^uLt_u ^Ll ( _p=>j-a_i 
tj\j>.jjj\ Lai .ja^J (J-a->JI p"j i n (jSLj psJ Lajj JLalal t(j\^Lul\ JLola^/l 
IjLA jj-a (jLaLiej L)L^ La-gjV Lajj ijjiLuu i^Lu LlLt^a '^jJj (J^ 3 O -0 ^ i 1 1 JLS 

.JLa^-VI 

QaojSLI! (J^JJ o^J-^J 4-iAje-i.U djlVll jj-ill CjIjLlo.1 jjl-J 3_i>^' <>J-Aj 

I jlj .3JLlLoJI aiiJI ji^ VI JLJI ^ i-^ij V (jiL^ ^Lj ^ji^l 

4^=1^11 flJtSlj^ uumJ PKU J^LijJ jo^lt^jL^ 

.4_u_uL_ut «L»j>.1j-a Oj-i j>J-A 

Cj^L?e_*_u d<_il£^ . 4iiLoVl j^iaju ^jj-^J * U ^ Jy v ^ (3^ Ct^^ (_)-si5e_dJ! ^-jLu 
* U^iJ Cr^ ti^ Wi>^ oih 11 ^ 1 

4_uijj Sjj-tlu-a g-Uajcj (J I (j?-^ L)^- 3 ^ Jul p la-t C-iLoi3 
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.(^-ljjla p j^*"- j La < La ^fc- 1 (jr^- '^£^ ^ 4_lL>J! CjLLo* jjjs lX>-\^ 
-<_tC Llil ja^j C^ls. ) dil j (j .i*\r (jlr j . 3_jL*_LalJ (j-LLabe£ jLpi-VI jajtjjLS. 

* (j^ - * I ' ^ ^ J i C < l fcQ I . ■ < p ^ ^yS^j^i p LjJj ! ' < c\_3^j1J 

cjLLl^JIj 4jjI i""i i nVI a , ^. 1 1 cjLcL«->J! (j-o p j .1^ ij-2 .1 VI jjic 3jjl2J! 

t^J^ «**( i nVM 3^L_uV ^J-g T L^-a «L>.j (j-* 3 LjjjJs (^_t-£5^t_dX 1 4_jLjj>. plu 

1 ^_a I ^Ll3 L«£ I (fi'ir I (-;r l^. ^JjL>- J <i~ < ""' JJ- 3 ^' I J^J-y lj' f-^ (jj^J ^"ii 

. lil! j j^C I 1*11 M 

dJl_i_A (j^-Ij iiiJJ jJ ' a i uT Sj! jV! (j " • ^-^j-j (j- 3 j k- '_' 'LjLa LjLJu 

< ■ i J r p ^ j ^ (j ii j Ij ip_^j^l_aj_a (jjjLl^-aj jj^>.LLa (jjjjs-l Lu/L)l «LaLal 

.(j^jil jiaiJ jjj^J! J^>jj^\ 
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'fli'iTll j\lai>\ 



p_fl>j»Ajejj . fidjLjtJI ' 'j 1 ^ jJ^a^ll (jl mi^Luj . ^ Ala I (ji (jL>.j)j jjjJLj^ 
^LaJq 1 i -r it (ji (J-aH^JU (j_a ^J^*— > ° fi L*-^L>J1 p J^l ^ * ' cj' ' u-JaJI 

<La_jj *(JLc ^-lLjlj ijr I! jJ^-t-^^U «U jj-ujJj i4_j_a1jj>.l 3l_o* ijr 3 jutiiii 

AjlgjJsj . (jljVI (_Ll3 43j-a i_ i j i nl 4-uJLi j\ 4jjjt j t-jjjju iQjL^sl j_u£ J Lalo. I 
U <Lj>.jJlj jJjlj«js lj_a>j (jjs JL>.lj JjUlaj ( _ ;r fl> dllj 

(Jjtjj (ji , uj V 4_lSL!j dUjJ < km I . llLIju 3_ajL>J,l (j-a LjjjLs p j * * ^ 

jjSj pJ jLlI^I (j^s^S ^Jl2j ^Ij^I! Jj Till (j-^J • Sj-SJI ^j-A 4-3j-«.U (jl 

a \l A" , 2 Ij j , ,, i L^J^ i~ i ill »l i uJ JL3 SjJjJI (ji . (j-o JL>-!jjjJ 

( j^, < t^ ^ tj-"^ o j n cjLa^LtA 3jl>.1j jt ^-^^ ut°\\ 1 jLs . Lgj L^-uiAj 

J^Lil I j 'at. i j*. , „l 4_a| j ^"n ,|| LUajI Jj id-uJ-JI *j_tl oLal Jlgij-ul 
4_«_LSLII ^1 i i^ ^ t , a a 1 1 4_o-l>JI p-ijJij 4jLla-i OJ^i lilli (jLa ttLj-uiAj 
^Jl ^jjjjl LJ ^-uj Loir LaJLaj 4-aj (jl jjfc <Laji>JI ( _ ;r 3 j-a^/La . LgjLiIicj 
A i j j CjI i d jjU ' a "'^j' a ^ii>^ d "">-*■ a plj jjji (Ji-I-S (^yi La 

JJlJJ (_£J-JI 4 ijr jtj^Jt j_l TltLa . Lo^E-O JjlLs-U l_Lfl> (_}-^Lu «L>-J 4_aila ->■ A", 

^^.3 j n "i i ,ij jj| ^iiLa jj-2j (jl£-4-i^ajeJ La tjtjJs jtj^Vt JLs-i jLliej LoJ_l£.j 
-4jjJI (jLUj i h i 4jI ir^MJ 2 I Utl j laaJI CjVL«Io-I dllju I ga. I jjs i(jlj>.JilII 

(j^£_j Laj_Lc (j^Jj • d 1 j " (jSLxj Lxjs o3^i ^ j'j-^' J-^ i>iLa3l (jLa 

(j* a Laj 1 1 Jls. I ^Lilo jlj^II jUejLi ^j-2j ^^-(jjjji-V! (_gJUl (_,lr jljill jliejl 
(_L^I ui U I ui i" I ' ja-2 ^ij<-^tl dJ5L«J! ( _ ;r 3 j^s-l j''-" - j! (j^-al3 3^j_il/ ji 
(^^1^. LcLtj^u 'LLrJ La^t^" i n a La Luaj&jj) (jl LH3^>jca Jj^Ab S^alajJI 

j| !j_Lli. Lai Jl?-" i ui 3_ajJtll aJJt ^1 Jiir" i nl (jjs <_ i i ht'^ SjL>.lj S^iai. (_JJuo 

L*a 

J i ii" i .I a 4^ ( _ ;r l£. J-4JU i_5 jJI (Big brother) «j_uSLll 3 ^-J ^ 
. Lijj/LLa llL) j J^j-j I q K (_^j1jjJ1 * ' -t>^ 
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jjjjfljjjjl jL>oV! fjSj • 4-u-uLu-u CjLjLjlI £j i ii ^ Jiill JLlo ' . tlaJI Ji" i nl JlSi 
^j_a p J (^-^-O-*^ ^Jl 4_j_Lujij ' a 1 Lu-ul j i ii ^jj a >"'■ ' 1 1 jJL^j 

(j_o ^-ij-2j La jJsj 1 1964 f*Lc (j-^ iSjlsbjJI! cjLjVjJ! «<Liiac » (_p3lj_al 

j^Jjl i i n tl ^TjJ J ^ ^ 4_*_oLjjJ1 ^_*Iuj-a ^ji jjAjlj LjL_j_i ^LlLsVI jj_a L_£lJl 
V p j j S3 liiljj 1 4gJ Laj (_gjJI <_cLalll ( _ ;r 3 (J-ajtll (((jjjV » jjjj "^J^ 
c^jaj "1 >j " ' ^ 1 W "'L?J ^ j ■ '" llj d j-» , ^. II jj"l LuJI 3JLseJ <ll 2 a\l c 

LgJ (jjSLj La Ij-ji^ 4^ej^3l _aJ! i" t nVl 3*Lj/I jjI ^La i Ji->J! (j-<jt>Jj 

j i n i n_0 CjLl3^L>.VIj Sjlj^JI »l nlr (j-a <icLaj>. JLSj . «LajJalj J[ai>- 

£_*1>J,I Jl^kjs <j-a Marc Lappe,^ ^-H^ <-4j'- a p J • "'j (jlr j 1 1971 j»Lc (jjs 
dJJjj iiJJj^jo-j-Li (jjjj/JLA j^j (ji^. j^a- i" i iiLt SLl>JI j» ^Lcj (j-^^^'j 
(_p3jJi (_gjj_iJI tajc all j_a!j_i L^jjLil (J^l i"m 1 1 4_cSL«Jk! J^L-sJ! A 

(^yjJ! '"«! j j -^j" II ,j_o j-<uy-^-i Lcjj ui a I j_aJL3j . 3_Jbc_LU 3_lL>JIj PKU 
» " i iiVl S«L<j/! (j_a I ui M JL3 La l_i_LcJ SJLk.3 ^ 2 jj La i ~ I S J 

d 1 1 n 

d J 1 a * "' ^ 3j fl-a*JI Lu/Lu/I JjLuj 4^.Lij>JI '"'I JJ"^J~ O-il^J 

i>jr _L«_4_i 1j-_j_ua_Lj ^j-Lsju o_irt_i 5jj-tf*al 1 f 1 V 4jtxiijILa edLLA (jj^-i 

j_a|j_i 3 j i nitLi ISjUJI 4ialjll lJ7 l£. Jj , ^^tlj Sjj uiXI g I Lag b llLIji^ 

^jy-A i^^Ja-jj-tlj ' u-tlaJI d J ' ^ J ' a ^ ^j-a jl>.^oj La ^JjLa-i La-i t L^t^> 
^j^/l l^I Jut^/I p_ii»jJ! oWj i^-ioiaJ! CjLs^LkJ! p La « a (jjs p j 1 1 all 

• l£1>^ 

L&jljJal pj La (jLcj^u j ^ . (New EnglandJournal of Medicine) 2j xLaJI jJLjol 
S^MJ! 'S^L>il! LutjjVl SjUjuill a.La^l!! S^MJ! ^ 1972 ^Lc 



'fli'iTll j\lai>\ 



(jJJ 4_jJ!jj_flJ! 3^ojSL>JLi oj! (>u!j^ (j-ifcj -1976 ^Lt 3_jj|j^J| ^Ij-aSU 

3_A3c_Lt,l l_La-uVl ^^Ic *j Uj , „lt 4_usj2J! SLaj^UI iIjJl*_1£.! iaJI 

mi U »Ltacj J jj-il! ^ 1jj>*I (J o uU ^-*L>"^ JJJ^**'^ S^J-^ O^r^ (j^Lai 

4_j_aj_5J! cLaj^UI Ci * i ..J . Luj/Lj/I LaLg_i_ul £_a_ij>J,l Lflj^ jc-&LcuJ (jij 

(jJLlI cliLjVaJI VI LgJLu V C^t-i i5_JljJL3 4j^«_a j^ic Jj .^^tl_. CUse a < ,i 
jjV (_£jLa LuVj O-aLa JL3J .(_^aJL>. Cr^ 'L^aiaJ ^j^~» a j-aljj CjJ-ij 

. I j , ,.A i 1 1 j "j ilja (^Ij^JI li^txl! 4cLjj>. £j\ ^IjjLi LujjjLJL^j 

j [foC 4_u-u (j-a sLL>J O-aLsLS i JjljI JLa O-Jjtj jjV (_£jLa ^J^J (jj (Jj 

4_t-aL>J1 ^-alj-i pjk ***' 1 dJJ j)j ' ^ L^Lta sej 1 1 (j-* p j i ^ * rt 1 J ' 

jj_flJ! £_a! j_> 1 fl-J-lLSLxJ ' " ' * ^"j I JijV (_£jLa ^J^J Lgjjliej! '"'I jl 1 ' gall 

SjJIjJLaJ! 3_aj£L>JI ^ JjL* JjIjJ (jJI SjuJIjsJI (jrljljJiJI JL2j 

j_a!j_i I , . ^ ^ j i4_j£.La->J! jj-aJI J-alj-J CjLjVoJI CjLaa£L>.j sUSLj^-a^/l 
oLVaJI <j-u_a^>. 0^-*? O^' J • ^jJI 3-1.1 J-aljJJ J-«^>JI *Lu! 

" i^i ,_p3lj_al <j-C Llux_l JLflJa^U o^*^ J^^' 

CjLjVjJI (j-a 4jU! jjutjjl JjL VLa (jJaaJ La^ . PKU <_p=J-« i-3^iitj 

JL>.) c-Uj-o ' a ' a * ^-^-i (J - * ^^-^ ^ a Lot t3jL>.1j fiLuaj^_a CjLoAj 

(J - ^ I tij-^LJ £ ^^^ (j i 'i IS[ i uJj 4_u!j_La Lai iSjIjjJI «Liiil 

. CjLa^Wtl 4jj-i_o - la a se * La CjLiV^J! /cJa_»_a . (jl>.!j 

»" < nVI S>Lu/l 4j>-jI (j^ajlSj JLcLcuJ CjLlLa-iiaJI DjJt JS-aj 

» iL^tj-atj CjLa^£L>J1 ^jji^. j-u-ujl1! jj-a ^Jjljso ^jLi till i ijr j1j^J1 J imU gL^- a i all 

(jLa-ua j-uj£3 {j\ j-a^/Ll 4_j_L*_U ^jj>.^! CjLLl^JIj (^-aQj! Cj Lt_uj_oJ-a J ^J-aJtJ! 

(^jjs-I L^>-jl =L«3 (jLa 1 1 jut f-^jj • (j 'J?*^ *— ■ 'J^W ^-pJll 4jj_<jJI 

Mia 
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4 j i ii i ( _ t j* j_alj_ill aJJt 4_ujiLj/^/I ^ ta 2 * II (j I dll j i4_uljj CjljLloJ 
ijr 5 ^Ljl3 ^S^elu jLCj La j A j La >■ 1 1 d 1 1 im j j, 1 Slifl . "J laj. » 

V (j-tj (jj-al— U (j-.ll i ii 1 t (_Lal (j1_aLj jl * i ii I JJLso LaJ_t£,j it j-l_aLjJI jl » i ill 
(jjiLJI (jl (J^ 4-ul ir-l~wl <j1-ifclj_l (jr^ (J-"-*-"^ L ^-J- 3 UJ^""^ 

cL<iiLj»j La 4JLjJL>. (j_a J^QJI (jl (j^_aQl! jJaL>Jt 4 1 1 n itLi tia^l 

jLSLj l_a (^jJjlj^aJI J_l_LH1I ^jJLlJ . ±5ej 1 n a (j^^-i -iLCj V «U| (j-a La 

I nj| 1 ,1 jlj^VI JL>.| ^ 2 jj (jl (^yi d-i^j-flJI jo-u^jj (JjjIj-LaJI (JjiiSl (jjSLj 

dilj (jLs ^ j ii" 1 11 a 4js.J jj£| j j Till ^ j 1 aj (jl £jbjlil,l (j_a (jL^ Ltj 

Lia-iUs (j La- j igi-J a Sj^J Ci-Li u JL3J .oj-aL) (jj ^Lt3 (jjiLJI i_Lt>- 
(j_c j lalll ' 61 J ' g^j 4 L^ 1 * (j-\_aQ]t jl * t iii 4_o*^_a_i ^Jl2j (jl (^jJLuj 

La£ .jryiLiU ^Ij^i/VI .UjU-^Ul 

^ >" ia fll ilaLa aj 4jjL*JI jljAlj my "^1 ^Llj'^ Jij J i*i 1 11I 4^j_»Ii OjjLs 

(j^SLj (jj-Jij (_gjJ! (J_aL*JI (jl ^Ljj-us 1 1 J Lj a 13 sLilSij ^LsjjI i. < 1 1 iM jjLtcj^JI 
i(ji- Jj V (j nr (asbestosis) ' p^jj" ' "j < "^1 o^J-*^ SjLioMJ <LUs^c ji£l 

(J-oj^ T ij (jl 41^j-tiaJI i n a (j-a (j-u_jj 4j| 4_i£, Jl^j i ' ojuug 4jLa (J J_*_a_l dJJ!iJ 

Val ,'^VI j U-Ltl I jlA i_IiLiAj 
jLii-l» 4L*-a ^jjs 4-o.Ln^l 3JLiLa Cjj^Ii i4laj>JI (j-a jjs-VI 4j».^JI 
I j 1 a S^ljV jujj 1979 ^jLo 18 (^ Medical World News> i_JaJI (<JLc 
j^jG (jl l$JJ 1 "J 0 cr^ Senator John Danforth Cjjj^jlj (j^ jjjI 1 1 ..II 

I c 3-jJljj A 1 1 ' ■ 1 Slj Lta II 3jl_jj_i 2 j se 1 all CjjIjSLII (_,lr (jusQjl CjLoAj 
(J^tSUI ^1 Jl^-**i i nl 3^L_ol ^_a1j-l jcX.jG (jl Lt-iul (j< 1 M (jL^ Lx-lJJ . ^ ^jL?r 1 nil 
Ciljl j 1 11 II (jLal iiLajl ja£.jGj i4_o.^_jJI CjLij^ uA\ t _ ;T JLc 4_l3LiIsI 4_uj_Uaj 
La dj| «Lo.Lla£VI j^jGj .(jl^jLjJI (j^s (j-lCj 1 11 U (jy^Lc (jr^-^ CjLalj^. ,j^sjJsa 
i4_LjJaJI <QjLcjJ SlaLCIl LliLSAIll J^JU 3jLalJ.I tljLjVaJI ^ (jVI Jl»-! (jx 
(^-jj^s-VIj (_L«-«JI i—iLaj^jlj 4xaSL>JI (j^s (J^ 4laj>- tiJjLiij «i_ij(JI I JL^3 
. Laiv I £Lil£jj i ( _ ;r C.LilL>.l CjJL>. jj* (j^l (_p3jJLL3)) U . iSlj LtaJl ^jlsI J (j^s 
3_jLcl (jj-lLijiJ p J 1 ■■ fl 'I J SjLlkJI jjr^Lc (j^l-aJLJ (jjj-II jlj-3^1 (jl I J-A ( _ ;r l«-aj 
(j^_L>.j_j (j_aj ' (jjjj J**' 1 1 (j^tijLtaJI I jAl<*.« (^Ull cLaJs-tiaJI 4_j_LLaJI j-ul^till 
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(jl^ I jl i(_£jj>.l dil o Kjj • « L^j (jjjsjij (j-o «ULj->J! cj! jL«J! ajjt j-^^ 

5 SjjjLil! £-3.5 ^_ *>"'?* U 

' aJLi.aJ isLajlj ^.jLLi w La «_' CjIjI j'-^VI a « j * . Jju I j t£ 5jL>.V! j<u3 j«J 
dll j (j-a CjJlxjj tp(j JjjIIjej («-$-il O"^ s^-*-* 3 ^' (J 1 "* 1 *. 1 

i^Ljjj_ol ^-iLj j^pajJLl jJa_>J (^J^-^J-*-^ * ga sc CjIjI i**<~wVI ^j^* * (jl 

j-^o JlJvIj (j-£l LL?c_j jl *C i till j_a 3 i>> jlj^V (j^rti ^J-^i 

l_H_tJ 1 ^ 1 JLscj-m 1 j-o ^-^>* LjJ 1 V L^J^ij . Q^j-fise-i ( j r a Ci Li-ua3e ui 

^aJe-uill jLl>.I Jju CjIjLiTlvVI (J^^jLu j^ji^. 1 « Lu^ajJ^ d S La * * B 

(j-OjJ ^-O Ljj-J jjy^ -i J ^'^ 1 (_-<-Lt3 i _ T 3 jjj-cTn-a-Lt-U 1 ^OJ L£^ p g ) * 1 J . g> 2 La li, 1 j LSLt-dJ 
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( _ ;r lc q\ SI i .1 II .slj-si p i .1 (i "> (ji be j II j^L^i; (jl (jSL«j ( _ 3 lll jj-oVI 

ii" t £_al j_> Jiifl ri" JU>.l_j (jl LLiSLajj . ( _ ? _Ll>JI («-#JjJ (JjjL-u! 
(j-a (Jl23j j-aljjJI 4jJLjl3 (j-a JUj-^J <ic. j-«->J, 3jLjj_oJI CjLvLlo-VLj 

( _ 3 i>. LLiSLa-ij (Jj iSjijLa i aal w Iajj (jl (jSLa-i ti^p- L*j_i£jjij liUjj I gjl SAj 

ijjjjl—Lll CiL-cl a ^ ^j^* * L#j (j"'J»" (jH-^ d-jJLt-uVI (jyi^. Cj^LiJlaj ^j"'" > (j' 

(_j_Lc .<(_ljIjjJI SjJLlI (j^s-ljj (j-^ 1 p j.' La- 1 SjLaVI uj*j^" ' "_' 

j j ■ itiaJI 'j'" j taa. JL>. I^alu (J I j La 

t j II 3j_SLa (jj_UsjL»j (jjj_u^ Ijljjal dJLijt (jLa j k» II I jut '- 1 j 1 ".'J 
jjj^^JLj j)j(j_> LuLa iCj1_Ll>JI Sjja i u i jl LuLi q^IjiLtcj i L^Jl j> (^Ij^II 
l_Lil (j^i-l jiLSj iij-i5 • ^ .! 1 .! 1 " *>^ a *' c5-*9 t^^Lil j-cuu ^Li 

^^>- I 'j 51 ' =3 rt J CjI_Lj_>JI (j-\_i La 4j3^I_*JL) I u^3. (jj^Lc (j-uLt-a (Jliaj (ji (^jJLi-u 

. LglLu j)L>- 4j*->JI 0 . 3j-><-!l SjiljVI Sj£Lii LuLx-il (^r^- w o' ^jl^" i u 1 
Abraham Lincoln (jJjSLJ ^L*lj_il (j-u 3j-o Cj|j> dijlj) S-JujaLixj j^'Sl L^jSLIj 

Jffi 2 a* (j_a f< L4-1 r< H c ^ * al (j_a (j£LaJu ^ Lajut£. 4_*iu_o* _}l^9j 

(JLj-u 4_j| w I C (JjjJI Ui-j-uu. jJ i_3^iJI (jLLuj/ J)JLC (jj^J (6^ p^Jl i 

. LaL-u V 3^ ' Jjj-It ^ oi " ^'"^ : <>l5^-^ -3 •• l^jL>.La 

(JjLC i-ilLuk (jjijia . (j;jjl ' ""' a (3^e-l V LuLa 4-p.^J^-iaJI 4^j>.jJI (j-aj 
jl (jj-iLa jJiLij L^J (j-u-J I &l ajj ' (_ylll CjLuj>JIj . 4-ulj^JI 4^j>.^JI (j-a 

jj-a LLaa.] jl (_^jl OJ-'J^ ^ cLuK uJI CjLLlkJI (_f JUs-J J)Ijj3|j . ( _ ;r jj/Luj/ IjUys 
(j_a (jJiLa_j_) «L_j_jljj d a i a t^l—i J_)Jlj^HJI «L>.j (jr^" (3 ^ *** M uO-^' ^-^^ 

L#K CjLLlkJI J>Ij^I (_,-II m 3-aLtj jjjiVI Sjjljjs (jl (<s^.J ' L^jj/LlS 

(jj-Cj-Lu JlljjiVI (jLfl CjLcjjij>J,I (Ji-lj) Lai .i_jjj^jj| 4j>-j (ji^. (j^jLiiHa 
CjI_Llj>JI j-jjLj l. i i 4-iSj-JI ^jLloL>. i. 1 1 ii-v dJJjj iojLQcI <U Jo. ^\ 

Jo-I J-iJ (jr^'jJ ^J^jl (j-a LJ j(jkj La till jj JjLa (j i ua>| (_L»Jj 

jo_fll JLvjJI (jl J^-tJ JL>.| .(jjiisJI "• ^i^* I (j -3 0^-^- J- 0 ^?- 0 

3j_2JI (jl ljr £ l— itieJ JL>.| . »l 1 nill (j-a LuJU (_£ I ■ t- 1 I JjUlil 
(j-a J)lj-3| 4-aii3 . CjI_Ll>JLi I Jujui IjjG jjGj L$j| VI 4j^j_a 4-flj^3 (JluL^ q\j 
lilt*] (j_a L-i-K-UsI (JL>-j_)l (j_a J)lj_3lj i(JL>.jJI (j-a (j-a (_fj^l »l mill 
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w I C (JL>-j_I! jl—LlaV I JLoL>. Ltx»J (jlie-l (jl 1 ta a< 1 1 jj^a (jLfl IjUfc 

(j-o (j-$_llj_lV ^ q C CjLj^M (_p3^JlJ CjI_Ll>J! (jl jJsljJLs (jjjLul 

Jj£j_) i^ilLa ^jiUI t_lL«Jl joJLc .(JLj-jJI (j-a j i ir>\ J^Lut jl i^ac 

(JLvjJI CjULiI i ii . (j n i~». (J^ 3j j O ^1 . ^.-^tl 4_c CjLxjI i ntl 

Lai . 4^j_r»JI £Lai.j Sjill L^-lS j a-ai! i_ ilLajJ-^jl LaaJlj dlLoL>JI a (j^ jj^j"^ ^ 

i4^LJuj_I! l-J LaJHi a -^r* jgl •■■"II j-j-c a i .I itl cjLSjLvila 

'I J "' _' ' 1 " (_j-^ (jl in i -»JI ijdj " i~n (_3J.II CjLSjI 1 11 U ( _ 3 -l>.j . 4jjy_U j ijjlj-Ulj 
4-i-ui-tJL-l fiLflJHjt_a c\JLjj»Laj p j Sj J J^<2J L^_jL^ t<Lj iXjVI CjLljj-oIlJIj c-*j^JL^ 

^^-ui-o (__;! ^ 'J^^l (j I r njjJil! <_jL«J ( ^ 4J1L3 IjSL&j •(jjii*- JSLI 

• 0 " <J^ cr^ £ ^^" SjLj^ii! djj 1 11 itl Ljlj_U (j^. p j^" ^ISL>.I jIjllssV 

(JLojI JlJ>.J-J-3 . VLajl J_Jul iLaj^iil 4 J I 11 ilLl ^jj-al\ (jl (_;rl^. 

.(_P=>j_U 3_ajLiLa (^ JL>.jJI (_,i^. (_)iaa.Ji3 V 3j^a »l 1 11 ill jl (_,!£• ^Lc (_;rji3 
(__ r j|_2_LLll (_ya\ j -s-VI'a .^ioJI (__,-o- (_J-«->J! 4jtir»J (j-a JjJ^J' Ijufc JL>.Ijjjj 

4jj_uSLJI (jjjjtil LUsjju ji^l jj^jJI j niiLiVI /jji j_£l jj^j-II 3_L>.}LJ 

1— t-tj— j U i^ cLLajJLl (_palj-a^iJ d 1 1 n ilL) ^Lo*! p^jLzj (Jj_»_aj 1 4_uj/Jj_LaJ I J 

.iiLj^l Jjula (jj: Jjal 
(__;ju>.! 1. 1 1 11 .cjI_Ll>JI (^ 4jj/jijJLa (jjLpJI I jut t_jLjj/l oul^ 

£_<p (j_a (jH-ojjj^Jj^ (jla^ej CjLjVI jl jJb dJJj) (^^ l- 1 j 1 nil jLfl CjLjjJilll 

j_o£JI (jl^ Uj .^1 I 

(X) (j-u^l ^JJ3-*^>^ ^ * ' J rt (_y^L-^^ J^-? 1 ^^ CjI_Lj_>JI (j_a 

jl^ jl Cj JL>. ^Ij . (JL>.jJI (j^s J-i^l 4_i£.l_LU 4^cJLuu^/I tfjuk (jj»_uj »l 1 11 ill jla 
I JLA (_pa^_»_) j-j>.^1 ^jj^_aj)j£LIl jL^ i I nta ^IjJLl JuiC X (__,_« JL>.| 

.2 qjlinll 5j- i^ill Sjo-I j 3j^5jj3 <ujJ jla J^-jJl Lol k ^♦■'^tl 

(j 1 *~n 1-*^ (J^J-^ ^tA'jJ O^J^y 1 1 ** »l 1 11 ill jl \jJt (_5-u>_i (J-A 

(_^=LiJl 0 i^j^^oJI ^K^dl L>J tuLu^JI jl . V HMJal i^IL 

0 1 t I '« I. I j~ ■ ul J-l^l JL>.jJI jK I . (JLs-jJI ^yfl JLuil! LjJ 

(_<; jJI (jJj-UI (jl ^jrP'JI ijj^ X ^jjj^jij^ (^ t-i^i^. j-^Ll' \jloj*3 j-i^lj 
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(J£L! 4_Uaj^j 1 20 (j_a * ) j-^ J La ^r*-^ (j^-**-*- 1 lO^ 4 -* - ^ (^0 ^JLJ^JD^ (J-a^*-> 

Ijlj .(_£aJLl^/l (X) j»J|jj_oj|j^LI (J_al_>JI i^J-til (j^a-pJI L^acflL ^ i gaJ^J 100 
La JJLC (jLa ^1 ?l"itl ^jV>l j-s.\l t <_P=>jjijj j^jJI 3_l>-VIj ' alalJI OuL^ 

UJ ' (jl j ■ < ^ tt jjlS Ltj . jjaj 3jLa (JSLI 4 i ii n-'wj 3jLa jj£ j (j-a jJaJ 

jj^jJ! 1 1 n i (jLa Sj^LJ! 2 tj a U 1 1 s Lu| cjLuJ! (j-a (_p3j_aU Lalj^" < J j^l 
^jj.al\ (jLa Lajijljj . Lu^2j ^JlJI q-lu lXI^. 3-jL^iI! ( _ ;r a i nT) iiLj^l ^1 
( _ ;r l>.j . 4-lLuJI (_La! _oj<JI ^1 Vjl j^-j-^ »l i ii ill j (JL>.jJI (j-tj j-«-«-ll iS^" 
iol _a->J Q^aj ^"i i njj (jj-ii- Jjj i»l i nill j-^' U5i>^ <J^j-" I <s" 3j 

. »l i ii ill (j-a JJ^I <l I * ■ ^ tl Cjjl j_>JIj CjIjI j i nil 
JLS (jjJI 3_2jj_taJI jLuU 3 K mi a dJLufc OuL^ U (^-ILla joJLc ^ L& jj j 
«GjJlS (j-a^J (^IjaJI ^J-ij-11 d 1 J^' a -ClLajUU (j_a £j-^l 1 L$J ^ JLa-"i i n \ 
^LCs-VLl 1 Jj'a lLIj's uA,\ 43La}Lc (^ (j-uJj (_p=>jj,l V 1 ^?^ LujLg.1 i na ^Ir 

3_lLlJj 3ljL^ iZjLlj-jJI 3 j n it? L-£j.>V (j-lLla pJLc L& 3J9 .S-j-a-uXJl 

.liilj (jjjLu/l 1 ' a J ' -*''*' lj 

Cj La^ LtX I ■ 1^ a j Laa. 

4_aj^>Lj_a-> LjI i a a \l A U 1_LjIj I jLa .4-j£.Lai>.! LaljL&l JjJj C?"^ 5 " '^S-^P^' 
(_£jj>.| 3 oKi jl-<c mongoloid ^VaJLai) 4j| ^ylz. ajj i -»* ^1 Jjxj LuLa (jjlj 

w 1 c ^9_UL) w S 1 * La Ij-jii^ LuLb 4_tjt_t-a J-^- cLSjj-Lu Lj-uiAJ Laj-lajG 
p ui-S_L!l LuLa jt ir-i J-a^. ^Ljjj JjLu (j^Lu La J_i£.j . cQjejiaJI 

3 c I i . ^tl (JjLc L^K i ii U Lajt!jL>.l •^<"'aj U", ajJaj 0^ 

La Ij-jU^ (JLaJtJI ((^JSLI)) fiLLat I gjLli o C ^Jjlj>o (j\ I J^ 4 * ^jL) 

^jj>.^1 3 a j LaqJ I j lalll <L^>.jj i(4_jjmj <LjlSqJI 4_^>.^J1 jj-a ^ J i n a ^j^SLi 

<r. tii^V Iji^>.jjs ,jSLj pJ ^ia h-^j^'i i ii U ,_LaL«J! jj* ^iV! jj^a (ji 

. « 3_j ^_a La )> it ! 

i_gjJ! (jjl^lLtl i.'.t i 't (ji 3^1 ; , ^tl LLlLc c-^cj La (jl ^Ir 

fiLuoAj C^^aJI ^_^a j£^_l ^jlj ijJLaJtJ! jj-a j^^-a-a ^JX. j-j^^/ 3_ja_al_a «L^_u j t'-'" 

? Lai j-Uiti! 3_^ j^. JUaJI (jl ^ 

^.^uuuoLcU^JIj jl^Vl 



'fli'illl jlkpl 



(^IjjJ! j j i " I Li J i a ' (ji Ljjijl I jl i-^^ig c-JLiUll (jyij-y 4 K i"i a aJJtj 

LLJjjl^ <i->j>i 4jl^L*j Michael Swift ■ "■ ajj • ■■ JSLjLo (jl£ 1973 j»Lc ^ 
. LlLL4-a Qi^J Ihi-^ J- 3 ^ O^J- 0 i (AT)axia telangiectasia cjIj j< i^ill 

j IaaJ 4_jJLc JL>. d luuj a\-i\-^-t^ ^ysjju (_^=>j-U I JLA (ji lJsjjlj ' '■ (j^J 

jJa£ If^yl^.} d i ni i I * eaJ? jo^JjJ ja^jjLjsi (jl JL>-J <Ul • (jLL>j_<jiJLi 4jL^sVI 

UJI 

. (jK i nil 3-aLc (j-u Lxjs i— al n'r>~\ 

4-1 (j-« |l LeaJLl (_£JlJ1j (jj-A '"' ' " ijr 5 4_*_u_UjJI 3j^_JI Oul^J 

(j-ti-i^. 4j t— jI i^aXI Jjj^ej (ji <_J taxi (_gi) Lctc-llp LuIjJ LUsj_o (jl^ LLj . (AT) 

(jiijjj.! (^jJIj ,j_a o' 6-° 1=1 ^H?" Cy 

c-ijLaVl (jl j-a!>II (j-a i^'l jJij .AT jrt^J 5LoU. AT o^j-xj 
(jlj iAT cjLLo* (j-a 1 jl>.1j jj I q (jLLsj-i-oJLi 5_iLt-£sV1 j LajJ cLUsjx. 

Q^LjjaJ (jJ j-JI jlj^VI 4-uL*jI =L2jjJaj j-J-4-i jLlo.1 (jVI (_^>- ^ (jl^ 

.(>j>J! lj-4> 

CjLjVjJ! ( _ ;r 3 Jl>.!^J! (jl^J! j^yLoLs. JJl»j Jj^iJ Cj!jjJL2jJ! (jl VI iJ^Lj (_p3j_a 

(j_a (j^_l^_ji_a (^Jl (_^i i(jl£L*_oJI (j_a 4jLtl (^y^ JL>.lj (j_a * (jyJ! SjL^tjJLl 

i(jUaj_«jJI (jjs 4jijLJu ^Ij-i? ' .'"j. 1 (j 1 -?^' ' J- 1 * o' "^"J • 

4(j^J^_SJIj i(_^Ja_)Lj_Llj i^jGJI cjLjLLsj-*_oj iSjutll (jLLsj-i_oj i Lui_j^_lLJI (^j-a 

(J<"->tl (j-a (jl-S I JlSLaj i4jjLi*jjLll JlinJlj i4jjIjJLI 4-L^3jr»Jlj ij«j>.jJI 

(^1 j^>.j_j j I j II I j_a (jUi3j_<jJI (jjs j^-iil jll cjVLs. (jjs j_uSLll (jl 

.AT (jro. (jloU. jI >aVl 

(j_*/J (jULJj^/l tLVI jLo-l (jr^ S"H>" ^ (J^l u'U '""^JJ ' " (J^OAi 

Ijlcj (_,Ur ? jlIs .«U jLp- Vi i_lS_j cLiSJj .^jLli!l (_p3j_U i ..j^ 
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p_fl>j1 JLjl 4_LSLot 4_j| ^ * MlJ ' p j * rt cLj*_jLLl ^yl^Vj-l l_3^J_u 4jLl (_Lt3 j_a 

JJ J ^ ^ j J ***' rt p ■ talj p_& 1 jjt-ijL^i La-ijJs t jLL»^ mil p jal J i ul 1 
CidJJ i jL£j . p j'^ ^ u) cLt-£5j-b 3 jLjj j_a j£La_l La_a ^^paj-aU Sj^LJ! CjLa^LtJI 
4jI i^JJ (j^ • d *jk' a (jr* ^ jg-Aj L3eJ 1 11 (_ 3 ^-II «LuV! jl 

JpLL>. j_a ^ ' '**' a uiXI p 1 t cLa-j-r 4jLjjJa_) L$_aJL9 

4_i_Lc t^-^cj (jH^' cjLojLti! ojla SjijLa oHjHJ 4_iSLa-U p ^ !»'■» jjjjJj i—kajJi! 

ij-j>.V1 !jL>.!j AT (_p3j_a 1— jLa- ^l_)T (J_)LiL) '"' ^JJ ' jl>-Ij 

Ij-iitA i ( _^jj>. i_i3aJi.l pt$] JJL>.J . IjirtVni p-$-«-a i_J-aL*jj O' <_)^ 1 i> :> " 
j-A-ij! J Jula ^1 J-^aj AT Cil m-v. jl>.| p^JLolii J-a^ej ji £ L^s>3 jl p-^LJ 
jl ^j- i - L -Lj jL£ I jl La-j-3 p-fl>jljJs IjJLitlj jl pt$J tiJjJJ i4j^>iii j-a 
JlCJ pj . AT j1^>J jjlaLv p-$-i' (jr^-i J I ^^Lj jSLaj V j-«-a p^JjLjsl j_a^L 

. pa~l ! i 1 » i j^. SjLv^U jLuajl (jlc- o-^y 
j_ijJI ^LVI j-u j Jl^£ '**' ^Jj ' " ^^^ J 3*^ j^f < "II jj^j-a £-aj 

cbl (j,!^- • .sL-«-a J-i^- Cr'! 'O^J-^' Ci^Ls- j-a £ Lj-ILc <U-mJ p j j II CjJLr>o 
jJLa . p_a>JLcL-u La I jj'a jjl^ p-*LI I ^1 U<~ I Laj U U (jl Liaji j gla 

^a^t-flJ pi T^". <l t ^jj «_L^a3e-J 1jJL>.lj ij-aVL) cUjLjlII ^LlLsI p j * rt ^j^j-uSLII j-^>-l 
j la ' ' " 1 a I " 1 sLla_SjJ! (j-a l^I^ ^ 1,11 L?"^ 3 *! < ^ iJ ^J '^Jj- 5 d J 

Jj^tjJI J_t2 ^3_<JI (j_a p^. jJ! ^ £Ul 4_jL^JJ! ^ LI I jjjU 

(jl (jU (j^lo-LJI (j^t i JjL*_i3 .(^Ij^J! (_gjj^J! ^r-i -rritl 

La (ji *J-U 4^j-«-a (jl Li^ i4_LfliJ ^1 Jj j_al (j\J-a (_p=>i i— a J <j" 1 a a 4j| 
Hi 1. ( j 1 11 _i j-a^ (.^i*^ Sj_<I/Lta jjt /»! ta£ f) (_yjljj J-a5 j^*^ (jr 3 d LaLaJ 

Jl^s . ^ 2 j 2 a. I j_a> j I <i i> mil cjLj/Ij jdl ajj ji^j . ^LiL* LxmAj 

ijru 3^^-^' J^«-a j! (j^L: dJj 1970 j»Lc (j-II^- 1^>HJL=^Jj 1 ^ Ouj^-I 
Jj^aj ^.uljj Sj j i" i a JLs-lj cSjj^ O^ 1 ^ 3 ("^ f 1 - 1 Lri'- JL " j'jU^" 

3 jTnia oL^/ljJ OJL>.jj . .(jl 'v 1 ntl ^LaLc j^j JjJ(I! liluM j^JI 
(J J-S-j " ' J i ^j-L i -q_L$j j I S_jj_3 jl£Lu/ J-jISj (jJI j^ilj-b (jjjLJI jl (_£>i-l 
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'fli'iTll jlkil 



(j-a (jj ' a * * (J-*jL_"J! (jl «L>.jjJ tp-$-J w La aj i _ ;r HJI ClLa^WU j J • ndJ 

J_i . dj (j-<-3J fl" hi fl Cj! jJLi p-$-i' ("-^J-P"' ^ t_gjl i"i*i < ..VI (jl (j-ta- 

CjLoj^j 4Ljjv (jj-d "'"^J dti 1 -^' jlj^Vl q\ (jj^^s-I (jalo-Li Ji^-J 

cl_j_it|j_SLi mJjJs (j^il i ii jo_AJl-Lc I mi m ja^JLiJa^/ jl p^J (_psjJLI i. . i < n~ Ju3 
(jjj Uj^>- J-J-l^al (_p3J-ll (jl (jjjJjjJLJ p-$-i^ dllj (jL"i • ^-d^'j-^j'j *-— > I J-J t 

lL3-S^ LiJLlit> (j^ -1 ^ IjLA (jl (jy^. (JjU '"' ^JJ ' '■ J^-lL-* cLi-oljJ (jl (_yl^ 

^ j i aie uu t _j-ol i n-vj )M-J jl ijj^j^a- jl d L-fcC ( _ ;r 3 Sjj i**iU r I La c I pj I jl 

(^-^ i(_psjJll L. u i ii" V Lg-mAjj CjI_Ll>J! (jLfl i_Sjj<-i La^J . SjjjSiII w La «_' (jja 

(J^l ui U c^jL£ I jLa IjSLaj . LlSLa-a (_p3j_U (_Lt»j l-LL«-a Lnrh 1 I * < . I t-»~ 

f_j I c (_gjl ( nVI t_cjL>- (j-a Sjjiill (^Ij^II pultjJ! ( _ ;r 3 (jr-iiii 

(jjjLJI (jL^ SjijAll j ^_lL«h11 (j-« pjl i tul f^c-j Ijl Lol . «u j-^-i La (J-AL^tHl 

Jj j mi (^j-S ^ La * 3^l_u 4-iL>**i i ui m^I ■ p j ' " ^^Hj Lil^ 4-jL^-**i i ii^U (j^iljj-i 

.p{j~-*-tr> (j£, ^LajJI 

t^j-jl i ii il j j ^ ' (JaJI (J**r**i t n (jyjlj^ll jj^^ 0^3^^ tj^- 5 ^J^^ lIILlAj 

^cLa^JI jj-flJL^ . fiLa_iit_i_o 3j£Ls J* w n La ^ ■ ' gaJ 3j£LiI1 i>J_A jj] (^j^Lc 

I a-j-lSj ^jJL) j)^*^ i(_CjL«JI ' (_i_tLaU 2\jg , ^L"o La-a C> i int CjLa^JLt-a ^J_*Ll 
jI^ej c-j^ialaJI t_Jaijj/l g-xLaJLi (jL^ (jlj '(_^jl i j ^ =e -'- a J-i^ 

• < *-^JJ J1 >i> J - u 

il fjU JL3 L-i-LaJlj < -i j xLaJI jJJ (jl <■ i . n-fcfl (^-ulj I juk (jl 

i(^jj-ill p j.^-»a tj^- J -* 1J ^LUsj-a mi tl ^yLajLJ (jLi ' a-JiaJI p" i 

( _ ;r Lc JLcLjjJ mJ jJI (_Lr>.jJI sQAj^ij (jSLIj ij_a^M L^j*i i"i a J Laj i ■■ I JL^JJ 

.(_psjJil ^^-«J LunaJ (jl. Ju i iU (^jJI (J^-J-!l £y* Jh&\ (_P=!>il CjjJL>. j_La 

(_^i"aju (^gjl 1*11*1 1 nVI jJJ-i aLi^JI (_Ll3 (j? Jju tC^dJj i (J£LiLa La^a 
(jjs (. i 1 1 n_i sLuljjJI Sjj uiXI c I La c | ^ -l! i c ^ i n*itl (jl» '.JLaS iC^aJI 
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CjIjL^IIj 4_ujJL«J! Sijjti! (j_a i"i a ^ j 1 1 c (j-Aj (jiaJjJiLi 4JLujJ! <U-LaJlj 

<_<-) ■ La II (j-UJ 3Ja^L«J! (_g]-i _iJaJI ,j_o u-u3^c-uil\ t_tjl_>JI w a3 -»_' (jjj 

\JLJLLt-iJ 

(J^.jJI J jii" i i i U (j j^j i i i iA n/j, a ajj naj ii uij (_gj.II J^-jJl^ (jVI J-a-tJ 

g 1 ■ Ls2h .p_jljLjJ1 ^Jt> Till jJaLit_a c-uj^ T J (J-aLc p_&t (j| ^_us1^aJ1 jj-a 

^3 1 ^jj < «a 9 I j Cj Lu_>J 1 ii j_tij 3 ^3 ij_a 1 j_LuIu 
. till ls£ 1 f 1 .it l_ut (jjjLllI ^ <^-Ll^ J-*-^ (JJ*^ ***' ' " Q (J - ** (1>^J 

^^-9 cdj^_j^_u 3_*_aL?tj Edwin Naylor jjJLLj dhfi-*! JJ^ '974 ^Lc 

fiL^j-JLJ La J-a i_La_u-iaJLj C-t-Jc-U (jl ^JLij 
r 1 l*3jC I Jl>.I i^-^ J-^*- 0 tilJijJ jLo-1j . 4j1jjJ1 pJLau 4_u_uL_u^M JjjUL^Jl 

i-ioTt-i fiL-ui-til j^Pslj—aij JLjJjJjJI ^Liisi £ya d * a etc Laj>. 

^ ^ 1 Lea a <j-a <lLjj_4-i 2 1**" 3j-i_u^/1 p j ta *" 1 ^j-Jb^-a g 1 ua£ t ^jj>.^1j 4 L^LiL_u_u 
4-xLcyC 4jy ^ LaLa_i jjA in<ii?d (j^j-^j-^JLI -ilj-^l L)^J * ^^"J^'j pjW**ltlj 4^t_uaJ1 

p^j| jjijLj j ^" * .3j-t_u^/1 p j la S i j r c CjLojJjlx jjjJUj-j jj-L 3jj-tTo.l 1 r 1 } 

(9) ? . ? 

fiL^j-»_a (J_u_lSI1] C.<_<a-^-<^3 4-lxm t 4juum (j-* Lj-uLj-ui ^jJe-uJll Clt^t-JI lJiJGj 
S43ljjil 2Lu_uL_uV1 Sj^jJI L ^Jt La - I 

S liLtj ^ ^l;.t| LJiiitlU ^jVl c-c^uJI >a La -2 

S 4-i.lje-Lt 1 Lj_a_u^i L-t-u-ij La -3 
S (Jjl-i <xj^LLo l-u . u La -4 
5_aj^LLa_i <—)Lua_a (J-ola 3 ^ La >i 1 I «Ll1dj-C 3 tj^^J ^1 - 5 



'fli'iTll j\lai>\ 



S J^jsJ! *Lu! uutL L^al &u&\ <jSUj V ^pJI 3JUJI ^ La -6 

^J^JLlAJI ^j^o-LlSLII (J^-jLJ 4-1 S-jLt-a'^l j Laj. Jj^J 4-i-mJ ijr A La -7 

j LajJ PKU (j^-^* (j-^J^L>. (j^J- 1 ^ (1>^A$^^ ^jJjj>.V1 (JLilaVI j^pajju 4 nut) 

5 (LUajl jiLi 4jLuaVI 

:CiL,U.VI 
.<£»JI -I 
4j!j^oJ! (j-o La t_d1jlLiio1 -2 

. LtJJLJ Laj QajtjjVI -5 

5uL^ai Ll*_uVI -6 

('0)lMtl • . 1 "5 • 1 

4-iLU ^ ljjjjIlCj 4 mkv -7 

. 4l& jus jjLlil! ojI£j . 3_> jjtHl! cj!jLl>J! £_oj (j-o jLilo-V! (jL^j 

1 m a~»» (j-a * L)^ 5 ' ^ ' ^ ~" ^ ' d) - * *^LU ijr 3 (jjj-^^j d i n 0^. (j_a jii^Ls 

SJilj^i! cLuj/Lj/^M Sjl>.jJ! (jl (j^bjjij V IjjL^ Sj_<j/VI w 1 la * a (j-a SjLU 

Jl>.| (jSLajj j«Jj . ( _ ;r aj|jjj3jy^ jjJ-Ju I gj j i ii j 4_aj^Lla ji i(j1->J! (j-* 

(jL£j . 4jt jt ii^i SjL>-I 2 < j 1 nil 3 1* 1 i.^fl J£ (j£. 4jL>-VI (j-a Jj-dc _3_<s^>JL I (j-a 
1 ^ , ^ ij CjL>.j_} »1 1 11 itl (_^a!j-atj JLjJolill w < ajie rt CjL>.j_} i la 1 ^" rt 

(jLSLa 3j_<j/VI p j la S w 1 4 j 1 11 itLi Lai ^ -» j-» ■ aJI CjLjL>.VI (j-a 

(j-Gc jju>J, I '^J a * d ' . »L> I (Jlj ui j"'*^ ' '""J (j " ' 

Lj/Lj/I liUjj i4-lL-*_lU l_La_uVI l. 1 1 1 iij '(Jjlj 3-aj^Lla-i i— ll-La^a M^-? 0 ^ 
(j-GLgJ jnT rill £-a!j_±j J-^l ' J- 1 ^ £jGc_5-aJ»Jt I jlj^l 

Jl_jj-j La J_La ^ > j UlxII ^ jJaJI ^c^-a_jjju 1 ^_a_ii Ji^ ^ < a t a sej 1 1 p la * rt j 
jj , ,.UIjj liJjj^ 4_l3 1 a u<S (_g jJI O^aJ! Ljj^2j icJLs. 4_uj/ ^jjj •^■^ 
<— -i 1 1 11 l£l (j-a I jjSLajj joJ p j Ij . (DNA) I j J (jia_aL>. C-i-^jJ (j^. t_jLal)l 
j— 1 lTlSLII L^j (jjaiL (_^ll! a" 1 11 U 4-La-LLtTj I CjL2JL>J! (jjs 4-uljjJ! CjLajUU 
t^j j 1 .1" j _t tLalaJLa ( _ ;r 3 4jLa IjlSLtj .^JLajJ! 4j>-jI j^s-T IjjLji-lI >LJa^M (j-a 
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pjj .(^^Vl j_uj J^. (jJI 3_Lj_& 1974 j»Lc u& <*jlj>!l (<slc 3_3jjt_a C^jl£ 
iSjLrtlXI CjLVoJ! (j_a L^J-^ ' JjLaLLa Cr^ ' Cj L2^a_aj?e_a (_£ I jl i**i~w1 Jju pUj 

,j-a J-Ua3l Ltjbl (jaSLj Vl JjtijJ.! (j-o 4j| (_Jc 

aUtl ti^txl! jjIj.5 j^cjiJ! I jut J" 1 " j 3 Vl 4 i^i itijJI jjjj V Lx_aj 

j j LaJ La-ilj . 4-u!jaJ! <"«\l . >■» 1 1 j^jo ^j-LaaeJ VLa «ljj (jalo-Li!! O-g b Ca> 
tlh* L5' i*LabtJI tfLse-LcaJl w ' tau se rt J 4(j-tj_ujLai ^Lila^M (j-u L_uL_ul j^?ejl11 
j-it^l (jLb 1 J_SL_Aj . 4-j-ge LaJI CjLaJ_>J1 p_) jJlj JaLiaJ j-^L) a i^L-uj 

i .i t-> I I (jj jl j_o Lai . 5Jjljj-II («-L*J I o a a (<s-^ial ra-a i . Jail dry-uj 

(^ylll SjL»ai CjLjVoJI i. i U (j-ujl Jla^ . 4 mAj J I jJll (Jc. I J j' a u^^j^-y 

0~L" (jjjjlj-ll Lai i4jIjjJI jo_Lc I J " .■ 1 La I (jjjjjG O^e-lII cLuutl (Jc- J^J3 

p 1 c jjjjjJlj VLa lj-_tiLSL3 ^u_ujLai ^LJa^l ^jj^tHl L_uL_ui L^-uiAj (jjjj^Jj 

(j_a Jul£. (j_a * ) J-^ J La jl J_La VaJL*-a lLLJ]} (jL^ La_ljJ . LjlulIaJ Sjjlj^aJI 

j-Usall cLj-utllLj Cj1_Lj>JI 4 j a itl Cjj^Jo JL3 oS^JI dJJj LmJI 

Ij a I (jl tLJaVl (Jc JL>- L$l (J^J -J^ ^ "■i" 1 ^1 'cj^LlLj^V' 

(jl_3 (j^M Lai S5_jj_Aaj>- J-^C ClLajU aJ p jl Jliib IjLais ij_uSL!! ^^^yJoJI 

2 ^aai (jjjjij-tt jjlc ji^ji -jjjtiii ^ ji.T sjjLai i>j-A o'j^- 3 



4jIjjJI p_Lc t_cjL>. 2 al -» . ^»tl CjJLs-Ij ( _ 7 -iiaJ I taje all 3-3j^, ^Jl cLaj^Ja 
^Jl (jj)j-lii_L) l^aJljLa (jjjjl Lai . Luj-Sj ^aj ^Jj^/l d se a < all ^^^5 4IL»_u3jj 

•fM ^ . (j^thP 1 jLoJI jjLi. (Jl (j^l 

(_p_a Cjl_j_«_a^>. i-d I i (j a • JJ <j " ~>l I (JJ (j^l J-^ 3 ^ ( <l T!^ , -^' ^>-lj 

L*jt LU 

pLtJ 4_*_u_ujJI (^jLai JaLaHlV 3jL>.lj t^a-i-u p-$-)J-J (j-^iJ-I (j-iiLJI p * a 

i3j_jJlj>. j^>.lj_a Cjl_L.<_a_->JI i>J_a jlj-3l L-clSLxa ^ i La * a 4ijjJaj SJjljjJI 
i.\ if" (jl 3_j^_il_ilJ| (jjjjljtai (jSLa_i tit_tjt_i 3jjJL>. 4_u_uIjJ ^_Al_La (jj o o i aa * J 
3_a ? ^La jii^VI J^Lvuil 2_,j,|jj ^JJ cLa^3 (j|j ,c^\l A,%.tlj ^^j^/l S^uljj 
(_paj_ll (_L^I mi aj 5_j^ i^i i 1 1 (J^l miUj i(jLjiJ^I SjIj^I 4_lLjjlII (J^l miU '.JlLa 
1 a ^ . JljI^Jj (^5 «Q^,j-i_o c|_LtC (j^-Jj Ljj^jj JU j-uJtjJI I JJt j j i imj . (^g^ i^i ill 
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'fli'iTll jlkil 



• pjl At I (jJI J'^jt J-«j(I! ^J>y 3j( p-!Lc jLi-f 

pj <j! tiJJi . LaLaj i. . i uLUI cJaj-tl dltj iijo. JlSj 
(_£jj-aJI a se a tl ^_a1j_) (j_c CjL_*Iu_i (j>-^-tl 3j_al_>JI JaLa-iVlj C)l a <^>^J1 
I »j| ' j J Laj Jlj Laj .<LJL*iit.l 4jJi=iIj (XYY i^glj i^glj <j-"^!) clJ '- 0 J!3> a i>^-' 
qju\ i n ~wl aL£ j Laj> CjI j fiL_Lj1jj pi lua ^j^l a-E-j p^-il p_Aj»A^fc_) ^j_a ^jji^. 
(jjy_j^tj La lie j_c jJI p (j h Laj (Jjrti mil « Ll (jjs J-i^j ■ (J '* ntlj t_u jJLj 
p-^J i. i j i ii _t La-a iiLa_i^5? a La! (jj j-r Lj i u p-g->i (j-a JI^QJI (jSLaj V 4jLi 
jj^o ip-jljLjJIj uiX I s ^ La c j Jjjj-La jj^- t^j^-alu f*^ ^9 ^a-aUt 1 > (j-ul i n~wV1 
jJaj I i , .. A .I j -y ; , ,| LijLa j j i"itl jjLIj 'Lj-u'J U i*aJI p j a II (jjijJLi (jl 
^jl j i n tlj < i-j-LaJI ' Lt-ul i n ^.Ij iCjl_Lj_>J! j-jjLj (J^>* La-m] I iiiL> 
. jJ^jj>.^1 ( _^1j-a^/1j ^Jj-oJIj ^jLLaj-i-aJI <J^>« LaaJ CjI uiJ (jy^tl sLj-ilaJI Cll a ^aJI 
. ^ j 2j i ■■ a <LjejLu Ll^a. IjJ i n3 (jVI (j-a ^LjjJI cUjLfLa I J_jj pj Laj 

J ; ^ a • ji-r't i ii tLi (j-^ 4_tSLIj i Lm_t-£5 lj-*l ijr cl_aj>J1 p- JbC jl Lx-ijJ 
I Jljjlj IjjsI jJUj - I i ea a 1 1 jjlj-iiaJI JLaIo.V JJ j p I 957 j»Lc 

J-*-i Ijj SjLallU CjLjVjJLj (j-o-lLcJ I jLjjsJI (jl (jlr j -i all ^\ 4ls-j_JI Jjlj 

^j^UI j_uJuJ! ii!jL>.Li dJ-Gj 1 1 nt ( _ ;r a : L3a-<jJI jL->oVI ,3^-L=! <j-° ^ tjt^ jj j 

Ja_Ltjj . 4_uj/ JLl^JIj 4-ULixLaJI ^^LlILj j»LaILfliVI j^JJ • JLajJ! I J-fli £ L^>-I 
-I Lta-aJ I jljj (j-a 4 » 1 1 » Jjl »l a i .ii i_ajju , La i "j"! I (jlaljll (jl^ I960 j»Lc 
4-u-ul j t n fiULSlj ^jLb 1 Jl£Lfl>j . c ^-Lj-tj ^ J-) J/^-J LLi^l ^_a Cjj-jjuj . 4 a < nl l_a^ 
. 4-l«_lL*j Sjjj (j^t-Lal ( _ ;r 3 1 1 ""' ^-"^tP* (jt^ ' " ' ' ^ "** 

i"i" (jl (j,!^. . (_$j^>-^l SjjiUI ( _ ;r a oj^Lj iLajj jlj^I oL>oVI (jLa L>-jjG 

' ^^"^J ' " 4j£1j 4 ijr jlj^aJI Jj i"it1 jLLai4 w a * * (j-t ^^^J-^^ 4_3j-«-LLi jjjjLlII 

. I j j_uSLII 

p^illj 43jj>J.I (jr-iii l ,j-a j^u^ JLs- (^l J-J-U (_yltl p-utLflil JSLI Jfla^j 

CjIj-jJLLi p i^iii V LLaLujI ' La * jj Laj 1 1 ^jlj-lLs ^1 ijr^- d o J ^ (j-a 

^c-cjlJI I J_fl> (j-* ' a a 3e J (jj-^-tl (3-jlj-LaJI JL>.| ^J^j>JI ^Jl . ■ ..lj .«lLj_JI 
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i irl nl 1§ j$feAlt ^ 

. 4_^>.^LilI! ,_jj!jJaJ! (jjs 3 Jb Jl>. 4^. 3 Jb Ju>J! 4_u!j^J! 43jjlU LJ ^ JLjj 

Ml itl ■ ***' ^ ' 1 ■ J ^rH 50 L)' I m 1 f 
j j Till (_y£j £j\^xJuX\-S ^SJ-o d J ' a (J^3 (j-a f_yJt ^\~ua (jlsL^a-V! ^ J l ea 3 J 

<J-*^>* 4 L)"?-^ J"*^' ^I'v ' d 3 J 1 1 ^_a_t-£U (jLl Ji£,!j La ijr j!j^J! 

j A taj ( _ ;r <_ujj_LaVI (JjLcoJI CjLja£_a JjLso) fj^u^juja^] (JjLcaJI (Jj-> 

(3*) 3 - 

i* 1^ i^w (J-dla fibl » ^J_5J1 J_La j-jL_aJ! JltXI ^L*La LilJjL) . l_3^>J! 

d 1 1 n itLi 1 <i < nL>. ^_ajLlL>.1 (j^^-i jj^jLlJI <- ilr tj <* i^VI cj1jLj_>J1 

^v^L^-V cLu-olILl LcJ . i-ti-c^ d lj~*-**< ' 'i a fiGLo* ^Jjt_=>o £LuJ_) 1 i^_t*j 1 iLl^ajCi 

(j-o i.^^^? 0 ^3 *'-i- :>, ^' -^^^ * C^' Oj'- 5 ■ ^ 1 a a (J-^i= 

4jjLj! ( _ ;r 3 ^ j I 3 CiS&i J-**^ iS jLJu 3l_o~ jAlaJI Lijcj (jl jaisJ,! 

(j-^-^p* ^J-cu^-i ^J-iis ^j*-^^ d 1 1 11 ilb cU^» i<*> jii^l j-a^/l ^j^SLij . c-^llolt 

4_LSLIj (_p=>j_U (j-d>j LcvjIj 1. 1 1 1 iij i^j-I! 4-JLre-i.U 4_JL>J! (_p3jjs cjI_L^>. 
Mjjdl JaUII ^ IjLa (jSLIj .cLlUjlI! S^-v^JI ,jj3 I ijlm LjLp-t JaUH dJjjj 
1 (Huntington's disease) (jj ~ 7- i ~ i it ,_p3j_o J-*^ 
(Jj£ SLpJI ( _ ;r 3 SjLUa Cj!j_uG fit! (J^ijJ (j^Jj njuuj^l (J^>- 4j fibL^sVI 
3j>.j_>JI (j 1 .ill tfjLfli jAUtt J . aj Lojj£. ^^L«il MjLS ^ j 1 aj Luj Jj iiiil j 
d-Lj^Ja 3l_o~ (jIijjlj 4JSLIj njUaj 1 nit i-^Lt^" 1 ul tfJLi^. jAla ! jLaj S 
4_lj_ljJ! <_3jj_IoJ! (j-a ,_jJ-UaJI JLjJ,! ijXg- JiLi>JI (jSLal I jl I jt ir-i d 1 jl 1 11 
t_)Li^V! Q^i>J i_3 1 11 U J alaJI j^^c I jLoj S Leal L^lS (j (jl 4_iSL<iJ 

S3JU-mll jl S JjIS; (jj- 5 ' 1 nl, jl S ( _ ;r <j/^4J! 



268 



i'i "ill jlh^l 



(jlaL^I Ijjj^ ^'jlj^ ^J-iLj SJlal dJLlAj iS-iVjJl Jjja JnlaJl (j-u-L>. 

J j n't JJjJ La-L3 5 J »"i i .1 a 3 n^L-gJI 3 nlr Vl (jl (jJL. . (jj£jJ! S^Lc) j^s-VI 

I " "■ (JJ/LlJI 1_<JLC| £_3jG (jyjJI d a I a 1 1 J (J-"jJ l(J^Vl fj^- i(j-oi>J!j 

jls (_£j^>.^! 4_ljIjjJI cjLLc^jJI (jl (j-^ « <l j* "i ^->'jl>^ iLstjl 

C"" 13 * j' Dj Jj^ ' ^ ^LJa^l (jW (JL*i>-^l Lajlj Lufcj .i_dJj ^1 

ja_^J JLiJaLj (jlajxj ^^^MJ! »l i gill jjjQII ^ i LajJi i eaj Cjl_ajSL>J! 

^oj ( j-a (J^L*iu-a 3JL>. ijr 5 ^ilLo till!} Jl) Jl»_i (jl <Jl_aIo*1j . 4_i_L*_a Jjlj ajl ' aaa* 
«La_j ^ji ^j'-^j**'^*^ . 3_)La£LJ1 4_t^ La_i < u <JLalL>.1 4_jI^t_LL1 Lui_uV1 

^ i n"»o Cj1^jj>. jj_a 3 JL)Jl>. 4^jj>. JjL>. ^ ij^- UL^- 1 J-^ ^*Lj_t^s_a j-jtc 
4_jl_a^>J 3JjLs^a « aJajeJiX I )) tljV^LJI (j^s JoLajl 3J!jV ouj^ J" 1 '^ 

cjlj I a 'j j a. j 4_2_iLjJ! J i ii itl (j< ' ^^j^*- (jr^l jJLj jJ 
.^|jJL.aK,.UI 

Lo^j jj-tL^-o* ju Li£j . 4-Ia3eJU 1 ^ a LeaJ 1 4j Ltc J ^ Lit3 1 ^3 

,jL£LI 1925 ^Lc J < III ^ , .i*>o 4_l*_<sj>* j^lj jjHj Li^ jJ James Bowman: 

i < ^ t l_i ^ 1 1 ^ ' ^ .! ^ (j - " ^ J ' "^JJ**' ' "J '• (J^ ' ^ ' >y% 
t^j ^1 ^j^HLoj i^SHLAjJl ^3^>- tJ^J (iP^HJ *CjIjJL>JLI ^ j la 1 ***' A 

i^T^Tj-*-"^^ (JJ^-UJ ^^jjlitll f^l^Jg^ L(Q-LflJ|j i <-_) 1 J-ifaJ 1 jj-aJLa ^1 ^**' ^ 
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ijr IL>.J S 1 0 J 1 I .1 J-J>.V! (ja^L_Lj_u L-a_Lu Ju JlJo Jl>. ijr ll I H»a tjj's J ( n 

(J^>-l jj_a c-i— L - t - t l a-IaJI ^J^l mi a J J 'J a L*-a 1jJa_jJ (j-^-uV! ^j-t-i (J-A ^1 S 

S pjl i nil (jALaJI 3l_o~ jLiijl 
^jj-tL11 ^aj&AJl J^LtlliA ' a 5j ( __psl_^>.^ij cLu_AjJ! Cj1jLj_>J! 
g-jIa-J ' u ' (jr^' ClLaj U U jolb Jbj_uj/ (j^J^JI j J ~'tl (jl i 'I ~u . «Lo.^U 
Jj-^- «l_*_a ( J^_s&_j jj-_ti]1 CjljLtloJ *i1jj>.l (jl_i ^j^* Jl (J_}L?ejj . 1 *m mi L^JLp. 
t j_C jl i" -wVI (_£j^?e_) jj_a gl-Jjij i u a «L*_a ,j_<i^fcjij ^jLtlJ! <13j-*_a ^j-^ j^^ajj-tl 
«LSul j<u 4j| _oJ (jS>Jj a£Lj Laj a I J-A JJ-JJ J^Sj . jjLlil! ? Ltax. I 

» )Li-a_o * it jj_a (J-tlls (J-\9 ^ 4-Q Jl?-**( uuum ' fl-p i^j^Jt-u-LA ip3j-a_l jl 

(j^ in q'w (JjL*_a_l ipaj-lLj ^jLt-^^M cLt^j^ 0JU£. (j^-^-i (Jj T l ^ -llIA ip3j-a_l 
(j_o jJsj . 4jj_j ^oJ <j1_>J! l — 'Jj 4_jjli ^JJj i4jLU 

l_LiLa til! j JaAj ilj ijojtj_aLi (ji->JI I j-Lh? f 1 -' o -0 J^*- 1 o' 0^-*^ ^ ' 
(-;r loL>- (2>c ! iLo (jSLIj . J_j4j« cP'jJ *S- tC - 6-° t-s>>Jlj i^J-JiiJI fi(j'<r Jjj-i 

. jo^jLo. lJ £ OjjjI-J di! jj (jj^j (jl (j^s Jj ^Lfl ijjjiflj (jutjjVI ,jjj/ Jjij CjjIIj 

t_iL>«jLi S_3jl_>J,l p j i a « J jj-S L^JJ • £ L«j»jLi 4jL*ILj/I (j^jj>.VI t_iLa-"i < nl 

|0^&jLtdJj (j-a (j^_l j-j_4-J ' fl-j^^ • 5_)IJlLJ d J ' ^J-al (^jl^. J_aHju Cj La^ LtX I 

S ^jjljjj-u (j-aj 4ijJtl! i>JLA 
La J_i£. j glaj i ■■ (_ylll I J k: t_)L>J,! J-;LC. SJljO-^J! d 1*1 ( n^fl OJLA I."' i njlj 

. Cj JLy j i n Li (j-Jjl j I j-jj SjLiaj ( _ ;r A . (j\j>JI jj^. S JjljjJl! LlI^jjla j-ki i 

L_LLSLlj 4CjJl>.1 ^3 (jt ■ Q ^ ±j n 1 CjljLii. jLitjl 4_j_aI_3j LlI j-S^ILi l_3^j_uJ 

. 4_jJj)Jj_oX ! jj-a 1^ ir LtJaj] (J a se < < n 
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'fli'iTll jlkil 



l'it i a oj* l'it it, I ljuk jl (jtjiUtl (>o (jl <jl^ -c^W J 1 -^ 1 6-° e^b-*- 

Lj-3L£ 1_ Laj cULjLj £Lj_uJI «Lil! (j-a (jSLalLl (jl Jsl3 CjJLaj (jjj (j aSI LaajJI 
(J_a1 ^ojlII j_aj?e_a (j_a j-JlJU \ J i 1 4_Juijl3 i LjJLt_a I flJ^J ^j* rt ' ^^"'^ 

. jusu a^ui a^Ji 

LLiLaLt 4" ml (^Jl 4_ulJ!j l( _Lu>J! 4 L3l (jr-nV iVrll (jLs JL^. ^1 

' ga -i * (j-Ij .(j i ii~*-**(TI ^e_i JjjjJaJ! (jji^. ^LjlS LuLa-Lgaj 4_j_*_iJI (J_a1 ^a£. ^"i <"it 
iCjl_uj>J1 ^3 l_Ua_il (Jj cLu_J1 i_iij(j»Lb ^3 ' ma3 (J-^ jftSL^tjj (j^** (J^ 4 ^ 3 (j-*j 
JljJL>J1 ^JulLJLs . 4_J.}Lt_t1 i _ ;r 4jL>. (j-a (J^ (JjJju i la ui * JJJ^i ^3-^ J Lr^~3 
^ylc j Laj i ■■ ' (jl ijJUX. . .. i JL3 jl>. ^\ Lb J . .-.j . .. cLuljjJI CjajxjJ! ^jjs 

UCLA Medical center) « M£jl» j^a <jlz. ! 1 980 j»Ln • Lr a4 

(j-a joJajtll £-Utj Li^Li. »l aUll ji.1 ) ojS ■ ^\ ^J^p- lT*-?^ £jj Jjl (j-C 

(DNA) I (j J (jia-aLa-l L&aj>JLc.J (ju<-a jLiL«J LuljJ i ua> (JluL^ (jlj^i 

Lj^LiJI tfjuk JLi-jJ IjjLcI La j i r j .jL2jJI I jut (»jI-Sj (j!j^ Lj^L>- ^ 
«Ui«JI Lujj . jL2j>J! ^jL2j (jlj^ill (.-!->- j i^-il 4.3 j^I i ii U (jlj^AI! (j-II 3Jju(I! 

(J^Li- (_y£ (jLtuJ^I (ji^. !_gj^>-"i i ii 3JjLaj3 5JjLa^ (jLi SjLta^tj L«-a 2 a I -» . ^> 1 1 j 

. CjI ^iiii jnqv 

(jLj_iLjLj (jLtiaj^ I ^ i '-^ * cUajjJaJLi JaJLa j ^ .".t SJj^iilj llLJ!} Jjuj 

(^jjLtllj (fidlL>JL! (j-iJa-uAa) (j-a 1 a its JL>. t-(^-u-a (jyjljj ^-i (_p3j-a) 1 J a J < nVLJI (j_a 

jjLu ouKj . «M^jLj» Martin Cline <j-tl£ <jJjLa dilju ^L^ ji^j . -LJI tajj {_ya 
. lLLI j ^ 1 r (_g jJ! i_3^L>J! « LSI Jl 2j • ulj i3 n i .iLv j^lC. SjjjtlJI 

(_j_3j . j ui j tl J-ir!^ '^^J-^ 3JjLa-° ^J^J dJJju j<u Ji^ 4j| 

jLa (ji-c>. Lj^Ls- tjJ-*j (jl Jjj 3_«jiL>. (^ »l aUtl ^>>j 1980 j»Lc i La • uljl 

( _ ;r lJI ol_Lij>J! CiTi ir-ilj .Jjjlil (DNA) I (j J (_^a_aL>. (J_a-><J dlLu/Jj-LOJ 
^JJ 4_L>.^/I O-a-i LaJ_i£,j 'jl-^' tj^Li. 4j*jsJla Cj Ltu jj-iAJ Li L*ai»^iJl 
,fiLcj)jjJLl (_^-i3l^_>J1 L^Jt_a O^ L aj v fiLiJL) (j!j-^£ 
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j_^3 tfj^Lojj Karl Ilmensee ^ i Ul JjL£ J-^c-j-u 1 98 1 ^Lc J-jI jl j 

I J J a <Jjt ' ^l>^ l^**t i Mini JL9 p-^- 1 ' 1^ i njj i ii l t_£t_j_L>. 

5_lJU_or*J! Ll^l_>J! {jjz 4j^_)1 1 ^laj jjia . ^ Jj ^jl ^J->^I i i ii ilLl ^L^t_u cLlLjjlII 

La d *i ui n i n-»J1 ^-t*-^JjJ1j tCjl i f"i i nVlj iCjl_Lj_>J1 ^Jjjjtjj 

JL«_flJI Jj-jGJt <j-a 2-Jj-2-a ( _ ;r L. I ' • aj I jut J£-i_i-uLj^M JLiLl ^ n i n_i 

cLflj^j ojI^ Li^ I T( if j i- 1 1 n->. cjI_Ll>JLi i. i»l t (jLi 

tfj-^-l ^Ll2JI (j_a (^iLqTi-L^ J .(Jj^l ^tH?- ^imLm ^1 ^ 4li.J-J (DNA) 

3jLo jl^t" t nL Lalj L^L>J! ^jl>.! (jjs 1 1 1 * - ' * Lol «L2jj_taJI 

. (J_ajtl1 <_ 3 j 3-5^ L^J-^ ' Li^l_x_4_i^ d la i ol 4^tj_La 4_j_Lo* 
Oul^ CLs\ L±a-i i ,ill -t^ 1 jl . LcL^ujI Ltsl Jut! v^JjIj 4$Lo. LiJJj! UK 

jjl^J- JiLa iLjj-uSLJ! 4jj_£uj C^.jj Jii«JI 5jLjj 'lX>*"' Cr'! 

JtS (j1-«-ILJ! Jj^l J n i"m i^i ill CjI_Ll>JI JjJljLU ^LajUk tiJLukj 

' Q J j" i .CjL_Ll_>JI j>J_A jj-* CjLc^ g ^e-a ji e_t_L»JI ^_ualj L_o* ^j^l (j "g-i 

4_ujla 4_lLo~ 4jL>"i i ill ( _ ;r 3 j-^J-»J ill JL>.I (jJI j«^J cU-mllu 4jiLjJI Cj^LjJLujJI 

SjJl^JI (J^Lj^SLLlJI ^1 (_U^3jj jJa ^iiLo ^j'C lull ( _ ;r UsjJL a 1 1 ii itl-La .m^lAI 
^SLj-11 jj-a ljl^- 1 4_LLt_UI Lui_uVI ^l&jX d 1 1 n ilLij tj/\J^ i n iVI ^Lul ^jj^, 

4-u-u-l1Li (_yjlj^JI ^!>L«Jlj • t_i-L«Jkl (ji_i^jL>. j i j jj-Lj (_g jJI p lajJI ^Lici Jl JjI 
(jjj , (> U ^'a j . V. » 1 1 IjlA (^jlz-j) CjI jJLi t—lLuaXI j i ai II ^1 (Ji. JLllu jjlJiJLdJ 
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'fli'illl jlkpl 



LI < v»*tl (jjSj i— i M ! J-^-Ij . (j-utiLJI J Lola I ^1 jjLJI j_JuJ! 

j j a .3jjjL^c_a I j I .^"a (2yJL!LiI ^IjjJI £^LlJI 4Lil_Ll! 3_^a}LvVl 

L}L>JI J i3-=e-lHI 2 •'-^Jj; tl n-3|jLaVl (jJi ^jjs-VI 3_c:j_<ijJ.I La! 

^la . Ij-JJ^ p la c I (J^LIla g. ' eaj ( _ ;r #a (4 1 eaJj j I Ij 4jjjJll CjLI ^.pJI) d j i ni->Jl 

jjJjjj/ j_uJtlII (jLa 4_uj(ji L$j| i_a jju 
L_a^_*_oj . A t 1 n t -»J1 L_i^L>J1 L^a L4-1 1 d 1 ^jj j 1 1 aJJt (j-« (Jj_uLu3 (^^-Jl 

i_>*-.'^^ J-oLCl!l 5Laj|j 2^'^; J l)"*^-" 3 '5jSUuXI JLis-Vl J^Li. (j^ j_L*i!l 
4j Q^SLj ,jj ^1 j_o^l I j^J Q^SLuj/ Jjfc Jju jj . t_gj mm 1 1 ^Ij^JI iU-VH 
(Jj-uLuJI ( _ ;r a p£L*jJI (j-o (j's n"i i ii Lui iLajJLs. -SjJ" (jl (^i^- . sLscjLlj 
t l_$_jJLc L_aj-aLuj Laj-jjjlj ^j^l-JI CjLuj>JI jJ : Jj-i (jL-i ' 4 ui ill 

,5 q I .'**'* * al^> (J^fc^JI * LjJ w**'^ d ' ' ^ (jlj^*^ 3^ £f? '"' *J 

Cj I_Llj>J I « Lc j jj ta " w I c »j Uj ,„l I i. i i ill's i i ii Lli I (jj+iu I JJt 

J_«_L> (jl Lil OO-LI (_ylll SjJLlII JU^ 4_LiiII g_^_tHJ1 < K J l" l (^i-4_JJ_<il_LJI 

CjISLijSilJI aJJt 'jLh? o' U^^J-y ^ 4JLl2_>JI *lj_jiJI p la « a (jl p-^JJ 
(jjj untll^a, Jl>.I ^11 (jjJiJI (J^L>- (^r^* I Q-aJL^-"i i ui l!il) Lj_Luj)j 5_a , a 

^ (jVI ,j^ ioaj (j! I j£Lla jju V 4j! VI JaVl (^ 
cjl_j_a^Li.^lj st-j-Ll w ^ _u (j ii j ^j-II =l_L>J)) (J_«_flJI_i cjIj_i jLaj 
(_fjj>.| CjLcj^i^a (JjlAJLj CjI Jj Li^ i LI L^aJI aJ-tb (j^i^ta (^ «4^Luij^ : iaJI 
4_ljIjjJI Sj^jJI 1 Jlj^s (JLiia-til ^Lt »" i nVI ij_o^/L (_^L>. ^Ldal CjI j 

pJLc ( _ ;r a Cjl^jJLlI (Jjl I i eaj| (JjiAIL CjI Jbj iCjI jJL Laj. L^jl (jjjJ Cr^' 
4_2_jj_Ia J . , .. 1 1 i j j Ti 1 1 CjI_uj>JI j»ljlitl<j/lj .CjLLjaJLI 4j>. jll (JjLuJI 
iI_ljI_^>. ^jjl SJjljjJI p_Lc L^_l (Jj-JU 3j_u£ (^jljJa jjlj (j^s i. i i ii -r°\ SjLs-lj 

^ j i i-i I 4^jj ^j-illl jlj I nKj .(jutil LvjjIsj ,_jjlj-IaJI j^l (j-o LjjSLIj 

. LLo~ L^j jj jj (_^<JI (^jIjJoJIj 1 LLl^jsj 1 Lola 4_c£, (j ii" 1 iu V Ljjj j^ij J-^' 
(jl Liiaji (jij n (j^Jj ijjji^^/l 4j>-jJI (ji^- gLa JLa-" 1 u \ (jl ^ * j u LljLa IjlSLaj 
i_aj_Io (JljLo (^IjjJI j j i "1 I La . l—Lal Jiir" 1 ill ( _ ;r a IJljj (jJ 4j| (j^s J^Qj 
1 ' 1 1 ga ■ a ^ a se < 
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: ( Papanicolaou Smear = PAP Smear)(*) 
.[jc^^l] ,,84 Lij^tn Jjjji jj^s. SjIju ^ j^l^JI ^1 SjLil (I*) 

.[^>ui] 

' I C Ijj ^aJ (j-U-s-J! L^L>- (jric Jj uaaeU Jplj-LaJI ^JL>-15 J_ua_»jJI j-ijv cJL>Q (3*) 

CjIjLu-uJI^ JjLUl^ CjULut <J£Li1ujJ L*_a t-^SLu ^j^-QJ l*JLj_ijj^LjJI ^Ja3 t j_a (j^SJij 4_ulI (4*) 
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Chapter 1 

1. The story was pieced togehter from a variety of sources: Marcello Siniscalco, 'Field and 
Laboratory Studies on Favism and Thalassemia in Sardinia' in E. Goldschmidt, ed., The Genetics of 
Migrant and Isolate Populations, Baltimore, Williams & Wilkins, 1963; Dan Keller, G-6 PD 
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Hereditary haemorrhagic telengiectasia 
Heredity 
Herpes virus 
Hetrozygous 

HLA (human leucocyte antigen) 

Hodgkin's disease 
Homozygous 
Huntington's disease 

Hypersensitivity 
Inhereted Hypersensitivity 
Pneumonitis Hypersensitivity 
Hypertension 
Iatrogenic disease 
Identical twins 
Immune system diseases 
Incest 

Index cases 
Industrial dermatitis 
Infections diseases 
Mononucleosis 
Juvenile chronic ployarfhritis 



1 U^SJi* li**'-^ 4^L^ 

cjL^^^jJI^ cjLaLjjljjJI 

4_jJLL>iJ Llc_u I - 4jj_ujj^j Llx-uI 
iflliiSJI (jrJLc (jrlAJ L?HJW 

(t^jJbv (ji»j-a) *Lj^JI ouj^jfl 
. la 1 1 - cL^_2^Ll! ■ La 1 *» a 

Ct^ C L l -J- <1 - ' 3 'JJ O^ 3 " U> L ?-^ ' L *- a 

c j,">nl l jL^fJI 

dJjLiILa ^cj'^J - d 5 ' I taj (ft-j'^J 
SjJJlill tr e->JI 
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Juvenile diabetes mellitus 




Keloids 






2 ,\< II 


Kidney failure 








LDL (Low density lipoprotein) 




Leprosy 




u o ei fIL 








Longevity 




Lupus erythematosus 








Manic depression 


^^j^ll ■ ,I',-<VI 






Maple bark stripper's disease 












Meningitis 




Mental disease 


..." ' . 






Mexican salamander 


<,.,.< 1 1 j ...ii 


Migraine 








Mixed headache syndrome 




Mongolism 
















Mutants 






^- i- >- ^ 


NAT (N- Acetyl transferase 


(J - d!>L>. (J-SU ^J-J] 


Nephrot.c syndrome 




Neurofibroma! os i s 


* ,1-tl , ,1 Ml , .A 


Neurological disorders 




Neurons 




Neurosis 




Neurotransmitters 
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Normal 

Normotensive hypertrophic cardiomyopathy 



Obesity 

Ocular histoplasmosis 
Opthlmological diseases 
Optic neuritis 
Oral contraceptives 
ulcerations 
Origin of Species, 
The orthomolecular medicine 
Pancreatitis 
Paralytic dementia 
Parasitic infction 
Parkinson's disese 
Pemphigus vulgaris 
Periarthritis of Shoulder 
Pernicious anaemia 
Plasmodium falciparm 
Plasmodium vivax 
PKU (Phenylketonuria) 
Penumonia 
Pneumonitis 
Polycyclic hydrocarbons 
Polycystic kidney disease 
Postinfectious arthropa thies 
Predictive medicin 
Preeclampsia 
Primary 

Immunode ficiency diseases 
Open angle glaucoma 
Procarcinogens 
Psoriasis vulgaris 
Psoriatic arthritis 
Psychiatric disorders 
Psychosis 

Pulmonary diseases 



(j^jl jJ ^1 ^jVl J-t-al 
iff. uiaoJI ^^^jJ^jJI L-JaJI 

i ajSllI (J i a (Jj^>- L« < il^nJI 

gG-U->JI ^ji-Lflla - ^jLn-oJLa ^JJ JlJ-oj^Lj 

^jJlaJI Jlaj La J-usLaJJ t—ll^Ul 

<LjJj^M <LcLJ,I j^^' j^jlsl^j-a! 
4j^IJJI ^.^^i-U <UIjVl Laj^LaJl 
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Renal diseases 




Respiratory irritants 




Restricive enzymes 




Retinoblastoma 




Rheumatic diseases 




Schizophrenia 


1 • • • * • Ml' 1 -1 ■ • 


0 


L^U. ^>1AJ! j^aJ! ^^Zi jjjJI ^ (Ju^J 






Mass screenin 




Prenatal screening 




Sequoiosis 




Sickle - cell trait 












Stability 








Staphv loci icciis 












Stress 




Stroke 


(SLiLajJI 5",< - ,.11) ^JLa 


Subacue thyroditis 




Suberosis 




Sursical transplant 


2bw| >_>Jl_i i- 1 Vl C- ii 






Wptible 




Swimmer s ear 


, ., . 


Syndrome 




Syphilis 




Systemic lupus erythema tosus 








Testicular teratoma 




Thalassaemia 


' La i 1 j-3c-il1\ Lla-u! - L-Lfr-t-m anil 


Thromboangitis obliterans 




Thrombosis 




Thyroid gland 
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Thyrotoxicosis 
Trait 

Trans ketolase 

Tuberclosis 

Twins 

Tyramine Transaminase 

Tyrosinaemia 

Uveitis 

Vaccine 

Vesicoureteric reflux 
Wheat weevil disease 
XP (Xeroderma pigmentosum) 



4_l2jJiJ1 SjJtJI A^XHJ 
(4_ulj_j) a • a 

jqj>ixu jam ^upyi 

I j_uJ I (J^Lj ^-i_3-i) 

(t>*JI 2Lul£.) 4-u-UJI c_jL^1II 

(j^llll jlL>JI ^_sUl>. 
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jjJ-o LUsjI jjfcj 3 xxtaJ I JjjJ^ £ Lj^J <^L»" jLl<j/l * 

SjulJ t_£iJJ_a ^-Aj 4j«Utl CjVLlU (j- 43 JljJljlII tJL^J-A Jijl l"<~IJIJ 

Bio «4-j_j-pJ! Sjj1!!»j The Food Connection «al « ta lb 2 1 1 L#ia) 2 jjU 
. (SljT-lt tjl i iuVI ' i cjI-lS^Ls-Ij DNA I (j . j (jia^sLs- Revolution: 

. 1954 3j_aLUI 5jtaL».-4^.!jjJ!j . ,Utl ^jjj^JKj * 
. I960 Sj_*LUI Su.aU. «bj| j^j^jjjll JjJLelll ^ ^>L>.s * 
. 1969 (jjuJ Sj^aLv 3_jSLiKV! ?Ll»jSUI ^ tfljj^J * 

/ft-mfl (j-o_uj£j I 980 4_jj£L<_ujlI 1 

1983 5_L<LLirVI Lj^jJaSLJI 
jl^-j—U (j ii I -» J.I (j ii j Sj -£j 
jJlj . 1 985 a^LLJ! ja\ jJ*M 

2_j_jj_»_!I j 3_jj j I aoVI 

.jlj^jJIjjM.n^m 

. 1939 ^Lc Js> j loa 




jajW mm 

'' d-Jjj 

1 ^-t-Lt-u J_<jj>.i * J 



29J 



SJiljjJ! M"i Mil S^>.jj (^Jl J-i^jjj 1963 aLc j_Lo «L«_aL>JI J^tc * 

sLj-iLLaj i ii 11 J ^ j j La 1 1 4j1jjJ1 JLx-a ( _ ;r 3 Ijj i"i i a tlbtj 60 (j_a j^l 4J * 

.«lLj_l!1 Cju^Loj 

gL»_al a i LaJI 4_ji£L) ^jl ^_j_>Jl ^Lc p i 2 * 4j1j^1I l!}LL*_ut L_J-1L>« (Jjs-k-i * 
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LljIjJ fiLa^_Hjt_a j^pajJLLl 5_jLi-£3^M (jl IjLA (jj-tA-i . dJUj (j-^-JJ C ^L?J 
J-alj-C J c I A", II cLa_uj dJSLIj i LtJL>.j 4-uljjJ! J-al^jiJI 

*JJ ^ " w ' C J-Cl I 111 (jy^-M itl (J_fl1 ^JlII C-I-L^ T U (_^i>J-U 1 ^£^JJ (jl 

.^UsjJI L-i-taJI ^ «GjLjI_3 oIjJLj c-JaJI Jx2j < a ^ <U3 



